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STEEL AND STEEL TREATERS' 


Pee: the other side come reports of increasing difficulty in get- 

ting worth-while papers for the Iron and Steel Institute. On 
this side the American Institute of Mining and Metallurgical Engi- 
neers—which once listened to Fritz, Holley, Gayley and Howe— 
long since loosened its hold on the iron and steel makers. ‘To 
counterbalanee this has been, of course, the remarkable growth of 
the American Society for Steel Treating. 

It might be profitable to speculate on the causes of these fluetua- 
tions in society interest. Such societies themselves represent an 
essential part of the technical and business life of any steel pro- 
ducer. What eauses these changes in activity? Certainly a blast 
furnace or open-hearth or rolling mill superintendent needs to know 
the latest advanees in practice today as well as ten years.ago. 

Some of the variations may be due to the changing business 
cycle. Perhaps this is a major cause in England. With dull busi- 
hess, uncertain future and need for economy in expediture, there 
is small chance to perform the experiments necessary to prove or 
disprove an idea which has germinated from ripe experience. And 
without such confirmation the paper that might prove the life of a 
meeting is never written. 

Now and then comes the intimation that the falling off in 
metallurgical literature has come because the giants have passed on 
und the younger generation has not yet found itself. That is not 
the reason. Most men are the product of their times. Given an 
economic situation that would require the bold design and construe- 
tive imagination of John Fritz, and a John Fritz would arise from 
the ranks of mechanical engineers now engaged in the steel industry. 


‘An editorial from the June 18, 1925, issue of Jron Age. 
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Or, put it another way: We are so used to things big that notable 
steel plant engineering has become a common-place. Today we 
accept without comment things that once would have been a seven 
days’ wonder. Another sidelight is the fact that technical organ- 
izations have grown so large and are interlocked with others so 
intimately that achievements now are seldom due to a single man, 
but to a group. 

It is often said that a society stands or falls by the men who 
are running it. This, again, is only partly true. It is, of course, 
easy for older organizations to become inbred ; to gain a solid con 
servatism at the expense of a fresh, vivid view. But it would be 
grossly unfair to charge any of the national organizations with such 
mismanagement that it affects the individual member’s enthusiasm. 

No; the main thing for any organization is a vital idea, some 
thing that touches as many people as possible at the greatest number 
of points. That, we think, is the reason for the American Society 
for Steel Treating. 

Fifteen years ago a metallurgical microscope was almost a 
museum curiosity. Not counting the armor plate and ordnance 
makers, the plants doing any real heat treating could almost be 
counted on the fingers of one hand. The change in a few short 
years was strikingly shown at Schenectady last month. 

R. B. MeColl, manager of the American Locomotive Works, 
speaking at the Steel Treaters’ meeting there said that 45,000 
pounds of heat treated steel now goes into every locomotive. At his 
elbow sat W. S. Bidle, president of the society, a young man at that, 
who started life selling forged wrought iron locomotive frames! 

Multiply this instance by the revolution in nearly everything 
between automobiles and phonograph needles, and you have the 
answer. That is the reason why the Steel Treaters have grown 
so rapidly. That is the reason why the local meetings are wel! 
attended every month. And that is the reason why a regional meet- 
ing brings out an attendance that many a national gathering would 
envy. 


SPRING SECTIONAL MEETING 


T HE Spring Sectional Meeting of the Society held at 
Schenectady, May 28, 29 and 30, proved to be of an unusually 
interesting and instructive character. Registration of members and 
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EDITORIALS 


uests took place between 9:30 and 10:00 at the new Hotel Van 
Curler. and at 10:00 o’ecolek, the first technical session was held in 
the Varsity room of the Hotel. V.O. Homerberg, chairman of the 
Boston chapter of the Society, was chairman of the session. The 
lirst paper was presented by P. A. E. Armstrong, Watervliet, N. Y., 
and was entitled Stainless Steels and Rustless Irons Correctly 
Described as Stable Surface Iron. The author reviewed at con- 
siderable length the utilization of stainless steels and stainless 
iron, pointing out that under many conditions, these materials do 
not have to be stain-proof in order to be of service under the corro- 
sive action of materials in contact with it. This paper brought. out 
considerable discussion, proving that the subject of stainless steel 
and iron is of much interest to metallurgists and manufacturers 
today. The second paper presented by Dr. W. E. Ruder, 
metallurgist of the Research Laboratory of the General Electric 
Company, was entitled, Magnetization and Crystal Orientation. 
Published in this issue of TRANSACTIONS). The third and final 
paper of this session entitled, Carburization and Heat Treating of 
Carburized Objects, (published in the June issue of TRANSACTIONS), 
by B. F. Shepherd, metallurgist, Ingersoll-Rand Co., Phillipsburg, 
N. J., was read in abstract. At 12:00 o’clock, about 200 members 
and guests drove to the plant of the Ludlum Steel Company at 
Watervliet, N. Y., where they were the guests of the company. The 
company had gone to considerable trouble in preparing for the 
entertainment of their guests, and after serving a complimentary 
luncheon, conducted the visitors through the entire plant. At 6:30 
P. M., a dinner meeting was held in the dining room of the Hotel 
Van Curler, there being about 250 members and guests present. W. 
I]. Kisenman, national seéretary of the A. S. S. T., was toastmaster 
for this occasion and introduced the various speakers in his own 
entertaining way. An address of welcome was presented by William 
Dalton, president of the Schenectady Chamber of Commerce and 
was responded to by W. S. Bidle, president of the A. S.S. T. Dr. 
W. R. Whitney, director of the research laboratory of the General 
Klectrie Company, gave a talk as did also R. B. MeColl, manager 
of the American Locomotive Works. 

Col. T. C. Dickson, commanding officer of the Watertown 
\rsenal, presented an interesting and capable paper entitled, 
Results of Examination of Metals with the X-Ray. Col. Dickson’s 
paper was followed by a paper entitled, Manufacture of Guns by 
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the Cold Working Process, and was presented by Dr. F. C. Lane. n. 
berg, director of laboratories, Watertown Arsenal. 


Fripay, May 29 


At 9:00 A. M., the members and guests assembled in the lobby 
of the Hotel Van Curler, from whence they proceeded to the General 
Klectric Company for the purpose of inspecting the plant. The 
American Locomotive Company likewise had extended an invitatioy 
to members to inspect their plant and this was accepted by a num- 
ber. The morning at the General Electric Company was spent in 
viewing the various manufacturing departments, principally the 
foundry, turbine department, welding and electrie furnace depart 
ments. At 1:30 P. M., a complimentary luncheon was served in the 
dining room of the Company. Following this luncheon, C. E. 
Eveleth, manager, General Electric Company, gave a short talk 
outlining the activities of the Schenectady plant of the company. 
In the afternoon, an inspection was made of the research laboratory 
of the company. At 4:00 P. M., a technical session was held in the 
assembly room of the research laboratory, at which time two papers 
were presented. A. H. d’Areambal, metallurgist, Pratt & Whitney 
Co., Hartford, presided at this session. The first paper entitled, 
The High Points in the Manufacture and Working of Steel, was 
presented by L. F. Johnson, metallurgist, United Alloy Steel Corp., 
Canton, Ohio; and the second paper, Characteristics of Magnet 
Steels with Special Reference to Radio Requirements, was presente: 
by R. P. DeVries, metallurgist, Ludlum Steel Co., Watervliet, N. Y. 
At 6:00 P. M., an informal dinner was held in the Ball Room 0! 
the Hotel Van Curler, and at 7:30 P. M., a technical session was held 
in the Varsity Room. W. E. Ruder presided at this meeting. The 
first paper entitled, The Persistence of Austenite at Elevated Tem- 
peratures, was presented by the author, E. C. Bain, metallurgist, 
Union Carbide & Carbon Research Laboratories, Long Island City, 
N. Y. The second paper was presented by A. O. Schafer, engineer 
of tests, Midvale Co., Nicetown, Philadelphia, and was entitled, 
Manufacture and Heat Treatment of Large Forgings, and the third 
paper entitled, Determination of Heat Treatment Costs and 
Furnace Efficiencies, was presented by C. L. Ipsen, of the indus 
trial heating department, General Electric Company. Each of tliese 
papers proved to be of much interest and brought forth consider: )l¢ 
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EDITORIALS 


cussion. Two of these papers are published in this issue of 
:ANSACTIONS and the third one was published in the June issue of 
k ANSACTIONS. 


LAKE GEORGE TRIP 


About 30 members took advantage of the trip to Lake George 
which had been arranged for by the members of the Schenectady 
chapter of the Society. At 9:30 Saturday morning, these members 
proceeded by automobile to Lake George, passing through Saratoga 
Springs and Glen Falls. After arriving at Lake George, luncheon 
was served and the beauties of the Adirondacks were observed. 

It is interesting to observe the success of these sectional meet- 
ings, and in this respect, we are quoting from the June 4th issue of 
lron Age as follows: ‘‘The periodical sectional meetings of the 
American Society for Steel Treating have become events of in- 
fluence and importance, not only to the society itself but to the indi- 
vidual members. The board of directors, which inaugurated such 
meetings about four years ago, have been rewarded beyond their 
expectations. These gatherings are held in various districts in the 
winter and spring of each year. Plant visitations and a banquet 
are regular features. 

‘The spring meeting this year was held at Schenectady, N. Y., 
last week, May 28 and 29, and established a record in attendance, in 
enthusiasm and in general merit. Over 100 members from Cleve- 
> land, Pittsburgh, Boston, New York and other chapters were regis- 
"> tered. It was the eighth meeting of this type. The first was held 
"> in New York in the spring of 1922. The Schenectady chapter was 
praised for the suecess of the meeting. Signal co-operation of the 
General Electrie Company and the American Locomotive Company 
was a feature. The new hotel, the Van Curler, opened only three 
>) weeks previously, was the headquarters where most of the technical 
= Sessions were held.’’ 
| Kspecial eredit is due to B. H. Magill, chairman of the 
Schenectady chapter, and James Taylor, secretary, as well as G. 
Kk. Brophy, for their untiring efforts in carrying out plans and 
arrangements for this meeting. 

The Board of Directors of the Society held a meeting in the 


‘el Van Curler on Wednesday, May 27th. A report of this meet- 
ing follows, 
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MINUTES OF THE MEETING OF THE BOARD 
OF DIRECTORS 
HoTe. VAN CURLER, SCHENECTADY, N. Y. 
May 27, 1925, 2:00 P. M. 


K. BuRGEssS 
H. EISENMAN 


Absent 


Present G. 
W. S. BrpLe, President W. 
R. M. Brrp 
ZAY JEFFRIES 
J. F. HARPER . G. McCLEARY 
I’. G. HUGHES P. D. MERICA 


. 


HE minutes of the meeting of the Board of Directors held in 
Cincinnati, January 14, 1925, were read and approved. 

The secretary then presented a complete report of the facilities 
of various cities to provide accommodations for the 1926 convention 
After giving the matter thorough consideration, it 
was moved by Dr. Jeffries, seconded by Dr. Burgess, and unani- 
mously earried that Chicago be selected as the convention city for 
1926, providing satisfactory arrangements can be made. 

A communication was received from a chapter requesting the 
Board to give consideration to granting free of charge all the data 
The Board took into 
consideration the cost of the data sheets to date ($7,502.71) ; the 
large turnover in the membership of the Society; that due to th 
fact there is a great variety of members, all would not be interested 
in all of the back data sheets: and further, a disinelination to ap- 
prove the offering of any inducements in order to obtain members: 
consequently it was moved by Mr. Bird, seconded by Mr. Hughes, 
and unanimously carried, that there should be no change from the 
present ruling of the Board as published in Transactions, Vol. V1. 
page 11, providing as follows: 


and exposition. 


sheets issued up to date to all new members. 


‘*After July 1, 1924, no further free distribution of back data 
sheets will be made, but the newly elected members shall be priv 
ileged to purchase such previously published sheets as he may desire 
at the rate of five cents (5¢) per sheet. It is understood, however, 
that the new member receives free of charge the data sheets issued 
during the time covered by his membership dues. ’’ 


Mr. Harper, chairman of the Recommended Practice Committee, 
presented a report of the activities of this committee. Upon motion 
properly made and seconded the report was approved. 


Mr. Harper then presented letters from the S. A. E. and A. 5. 
T. M., requesting the A. S. S. T. to cooperate with them in the re 
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EDITORIALS 


onstituting of the former joint committeee of the A. 8S. T. M., 
s A. E.y and the A. 8. 8S. T., to consider standardization of 
detinitions of terms relating to heat treatment. After thorough dis- 
cussion of the matter, it was moved by Dr. Burgess, seconded by Dr. 
Jeffries, and unanimously carried that the Board should go on 
record in favor of endeavoring to bring together the three societies 
on the subject of heat treatment definitions, and that, if possible, a 
meeting should be held in Atlantic City in June, during the A. 8. 
. M. annual meeting. It was moved by Dr. Burgess, seconded by 
Mr. Hughes, and unanimously carried, that the president should 
appoint three members to represent the A. S. 8. T. at this confer- 
ence. 

A communication was read from Mr. Jewett, chairman of the 
Division of Engineering and Industrial Research of the National 
Research Couneil, stating that it had been suggested that the work 
of the committeee on Hardness Testing of Metals, which had 
previously worked under the National Research Council could prob- 
ably best be undertaken by the A. 8. S. T. 

Upon motion properly made, seconded and earried, this com- 
mittee on Hardness Testing was accepted as an A. S. S. T. com- 
mittee. 

Dr. Jeffries, treasurer, presented a financial statement, copy of 
which was published in the May issue of TRANSACTIONS, page 568. 
This report was approved. 

[t was moved, seconded and unanimously carried, that the trea- 
surer be authorized to invest $10,000.00 of the Society’s finances 
in Cleveland Trust Company’s guaranteed bonds. 

On motion properly made, seconded and earried, the meeting 
adjourned at 6:00 P. M. 


HOTEL ACCOMMODATIONS FOR THE 
CLEVELAND CONVENTION 


HE following list of Cleveland hotels is published in order to 

vive members and guests an opportunity to make their selec- 

tions in obtaining hotel accommodations during the time of the 

Seventh Annual Convention and Exposition of the American 

Society for Steel Treating, to be held in Cleveland the week of Sep- 
tember 14, 1925, 

The Hotel Cleveland will be the headquarters of the Society. 

All of the listed hotels are in close proximity to the Public Audi- 
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EDITORIALS 


rium where the exposition will be held. In fact, all of these hotels 
. within walking distance of the Public Auditorium. 
In making reservation, members are requested to communicate 


directly with the manager of the hotel at which he wishes to be 


located, stating time of arrival, kind of accommodation desired, and 
the price he wishes to pay. It is also suggested that the hotel 
management be requested to acknowledge receipt of each reser- 
vation. 

List of Cleveland Hotels 


HOTEL CLEVELAND 
(F. L. Bonneville, Asst. Mgr.) 
CONVENTION HEADQUARTERS 
(All rooms with bath) 


Single rooms. ..... .$3.00, $3.50, $4.00, $4.50, $5.00, $6.00, $ 7.00 and $ 8.00 
Double rooms...... 5.00, 5.50, 6.00, 6.50, 7.00, 8.00, 9.00 and 10.00 
Twin bedS ..62.dé+<-< 7.00, 8.00, 9.00, 10.00, 12.00. 


Suites—one person.....$12.00andup Suites 
Suites—two persons .... 14.00 andup Suites 





three persons. . .$20.00 and up 
four persons ... 22.00 and up 





WINTON HOTEL 
(R. M. Lewis, Asst. Mgr.) 
(All rooms with bath) 


Single roomie, ois Cl sos MVR, SR ee fois il. eR ee eae 
Double rome febo utc Wasaes vc Se eae o ba osinn Oso + ehaees os 5.00 to 8.00 
Double FqQiecRCIIENID: . bcS-ak’cuce bes Beis dia oe chs 6 pets Sa 7.00 to 10.00 
Suites ..:\Gcs) Ra ee eee be a bite a I aba SET 3%. eee 15.00 to 18.00 


STATLER HOTEL 
(H. F. Dugan, Asst. to Mgr.) 
(All rooms with bath) 
I ete Sree re... kh beh sk end 5 $3.00 to $ 4.00 


Single rooms 





Double rooms—inside or Court ............... cece ee ee eee 4.50 to 6.00 
Twin bedi, ceo henw meee e's 5.50 to 7.00 
Single sgguipesebtitan 245, ccc ot RATUKS Reed das wan ba¥s ave 4.00 to 7.00 
Double regen ie hbihs » Uk gb w Deldewe Sotgswioe edéveid.. 5.50 to 9.00 
Twin [edipensy 0 o0 RIE a ne weleb obs 7.90 to 12.00 
HOLLENDEN HOTEL 
(Theo. DeWitt, Mar.) 
(All rooms with bath) 
Single roome—Sbee. OE UUs oe ee So aw ced. ew BW ta S 3:50 
Double Qgguimey ices ee ee nd wme ne es 5.00 to 6.00 
Single PQOOMIewMERE ei gb kee ee ee a 4.00 to 6.00 
Double requa=eGeroa rs 6 L5N sk. hoes bk 6.00 to 8.00 
Double reoqen oa... Loa na awe c cbs «carers « paeneale 7.00 to 10.00 
SUILCS ... poe stn ee E oii ie Oils Eble eR aNGAS bos bbe <6 ben 10.00 and up 
OLMSTED HOTEL 
(H. G. Ganson, Mgr.) 
(All rooms with bath) 
FOOMRS, WAGe GUN WE, CRUD conk.. oie cares cln.c eb oc osncecn _..-$2.50 to $3.00 


ih ee has Abels males ola 6 Res hice wee Veseocs cece. 4.00 to 


ee 


6.00 














10 TRANSACTIONS OF THE A. 8. 8. T. July 


MurRPHY’s HOTEL 
(W. L. Murphy) 


ee WOU WEEE BER ng og ccc sun coos cus sews ctiaers Dene 
ee NE “Ch eccc ee cs tugusce teS bcs ot SSIs ce 2.50 to $3.00 
Sen. eins: Wemetee, Matte: gio kid « cde bia'e vino okie k ew Bi le odd 3.50 
ES 8” ear ere eee eee 5.00 
Rooms with 2 double beds with bath....................0cceee 8.00 


ULTIMATE SUCCESS 


NE of, if not the most startling, disclosure of modern times 

is the low rate of compensation given for technical train- 
ing and technical achievement. The first reaction to the young 
man who contemplates a course of technical training is the com. 
paratively low compensation for technical men as compared with 
the remuneration for those in the other branches of commerce and 
industry, and he quite naturally asks, ‘‘ Will it pay?’’ Are we 
able to point out that it does pay, will pay, or should pay? All 
of us will admit that it should pay, but does it? If not, wh 
doesn’t it? The one and only reason why technical achievements 
are not, as a rule, rewarded in a monetary way is that the value 
and necessity of technical skill has never been thoroughly sold to 
the world at large. Technical achievements have been 
upon with awe and admiration but they have never been thought 
of as a necessity, without which there could be no progress. 

Truly, it is not quite in accord with the ideal existence to 
think of success as a reward in dollars and cents. But by the 
world’s present standards, success means money, and the world’s 
expression of appreciation for something well done is a reward in 
money. The relative importance of an individual in the success 
of an undertaking or industry is thought to be in direct propor. 
tion with the monetary compensation to each individual of the 
organization. Jf such is the case, then the technical men, the 
research men, and the heat-treaters contribute very slightly to 
the success of any undertaking. How wrong the whole scheme ' 
yet no one can be blamed for such a condition of affairs more 
than the technical men, the research men, and the heat-treaters 
themselves. They have never sold their worth. They have been 


loc yked 


content with personal achievements, and have been bound }) 
what they term ‘‘ethies’’ and what the world at large terms 
‘“rot.’’ Tt certainly is high time that the technical men, the men 
who are alone responsible for industrial progress, stepped out 1 
front and sold themselves and their worth. This selling sounds § 
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EDITORIALS li 


ike a@ monstrous undertaking, but in reality it is simple in com- 
parison with marketing of other sorts. It should be worked out 
in such a way that the present scheme of things will apparently 
remain uninterrupted with the possible readjustment in the rank- 
ing scale of relative importance. 

Suppose we take, for example, any manufacturing establish- 
ment where steel is either machined or fabricated, and passing 
over the ranking personnel we come down to the one in the or- 
vanization who, through a series of research and tests, has devised 
a series Of heating and cooling treatments for various items used, 
so that a great saving in both material and production cost has 
been perfected and this company’s product is most capable of 
meeting the use and abuse to which it may be subjected. Does 
this particular concern herald to the world that its success was 
made possible by a heat-treater, a technical man, who, fitted by 
years of training and study, worked out the processes to make 
their product superior? Does this establishment compensate that 
particular heat-treater in accord with the saving in material cost 
and marketing possibilities for which he has been wholly respon- 
sible? It does neither and the reason it does neither is because 
the heat-treater has never sold his worth to the management. The 
executives are of the impression that any heat-treater could have 
done as well or possibly better, in its opinion the heat-treater is 
of no more importance than any one of the crafts or trades enter- 
ing into the scheme of manufacturing. He is only a hired hand 
und should be remembered as such. The chief reason for this 
attitude is that those in the organization, other than those famil- 
lar with heat treating, are wholly ignorant of the importance 
and possibilities of heat treating. 

Salesmanship, no matter whether it be selling shoe laces, 
railroad locomotives, or personal skill, depends upon ability to 
describe that which is to be sold and weave in along with this 
explanation the network of argument, showing why. the buyer 
should purchase. The success in selling is directly dependent 
upon the ability to convey the possession of thorough knowledge 
of the commodity to be sold, as well as to impress upon the pur- 
chaser his necessity for the commodity. The heat-treater should 
rst of all sell heat-treating and then follow that by selling him- 
self as a heat-treater and not as a hired man. 

Let us take a case and work it out. Say we are making 
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gears at this particular plant; gears which are to be subjecte: 

to unusually severe treatment. The report comes in that th 

gears made under the old scheme of things are failing; the teet), 
break off, and the gears must be replaced often. Somewhere the 
management has learned of heat-treatment, so they call in a mei- 
allurgist who goes after the problem and finds that by using stee| 
of another chemical analysis and subjecting it to the proper heat 
treatment, gears may be made which are far lighter than the oli! 
ones and will stand more than the abuse required of them witli- 
out showing perceptible wear. The system is adopted and the 
metallurgist is added to the pay-roll to earry out this new plan. 
Because of the new process the gears soon are known as superior 
to the competitor’s and the business increases until the plant is 
operating on twice the production basis of the old gear shop, the 
management is pleased and while they attribute their new suc- 
cess to the new plan, they have no idea of permitting the one 
who made all this possible to share in the increased profit. In. 
stead they threaten him with replacement if he suggests an in- 
crease in compensation because he has never taken the trouble to 
sell himself. What this metallurgist should have done is, rather 
than be content with the self-satisfaction of success, he shoul 
have taken the subject before the management and proved his 
worth, proved exactly what he had done and what might be pos- 
sible in the future. Managers are most willing to reward, but 
they must be shown that the reward is justified. It is up to every 
one to prove the justification. 

In marketing, it is not the idea, it is the way the idea is put 
over which spells success. Heat-treating is a wonderful idea, its 
worth has been proven time and time again. Without it many 
of today’s most important mechanical devices would be impos- 
sible, yet heat-treating has never been put over and it is up to 
each and every metallurgist and heat-treater to put the idea over 
so that its-worth will be recognized not only by those familiar 
with the industry, but by every one. Heat-treating is not a secret 
process to be practiced behind locked doors. No one can steal it 
and the more broadcasting that is done about the subject, the 
more important every one connected with heat-treating becomes. 
Broken test bars are not for skilled and trained eyes alone. li 
every man could distinguish at a glance the character of met: 
by looking at a fracture, and then could suggest a treatment 
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EDITORIALS 


heiter the product, heat-treating would be known as one of the 
world’s most important crafts instead of being, as it is, an al- 
most unknown factor in the scheme of commerce and industry. 
The doctor in whom we have the most confidence is the one who 
tells us in terms we may understand that our liver or our stom- 
ach is out of fix. The doctor who replies in a long string of med- 
ical terms may awe us for a moment, but he never wins our con- 
fidence and trust. So let’s get down to earth and by a broad- 
casting of facts known to the few, prove to the masses that in the 
scheme of things which make for indusrial and commercial prog- 
cress heat-treating is the one most important factor. Let’s first 
sell heat-treating to all, then it will be easy for each, metallurgist 
and heat-treater, to sell himself. We are banded together for the 
benefit from the exchange of knowledge and ideas, and it is up 
to us to use this knowledge for the benefit of every one. Our 
success and standing is entirely dependent upon the regard for 
us, as a body and as individuals, which is held by the world at 
large, 

If you think these statements may be a bit overdrawn, ask 
the first person you meet what they know about heat-treating and 
observe the blank look which will accompany their admission of 
absolute ignorance of the subject. Yet why shouldn’t they know 
what has made the automobile, the sewing machine, the vacuum 
cleaner, and hundreds of other commodities with which they are 
thoroughly familiar, possible? Until that day when every one 
becomes familiar with heat-treating the heat-treater, regardless of 
his skill, may expect to be a hired hand of little importance out- 
» side of a very small cirele of acquaintances. It is up to you, Mr. 
) metallurgist and heat-treater, to sell yourself. 


Miles C. Smith, Los Angeles. 












THE PERSISTENCE OF AUSTENITE AT 
ELEVATED TEMPERATURES 


By E. C. Bain 
Abstract 


The stronger atomic bonding between unlike atoms, 
which is necessary for any solid solution, is offered as 
the cause for the easier retention of austenite in alloy 
steels. No separate explanation is required for the two 
classes of alloying elements. 

The temperature to which the preserved austenite must 
be heated for release or decomposition is charted for a 
number of common steels and is offered as a measure of 
its persistence. 

The similarity in effect of temperature elevation and 
cold work upon austenite is shown, and the unusually 
rapid hardening of austenitic steels by cold work is 
explained by X-ray evidence of alpha iron production in 
a form resembling martensite. 

An explanation is offered for the unexepected presence 
in some steels of more austenite when quenched in oil 
than when quenched in water. It is suggested that the 
more violent quenching stresses actually deform the 
austenite grains and cause transformation. 


T is little short of platitudinous in these days to comment upon 

the enormous collection of data on the thermal hardening of stee! 
which has been offered by experimenters in the last five years. Ne\ 
theories have been evolved compatible with the new information 
and the outstanding trend of the new conceptions is toward sim- 
plicity. Perhaps nothing is more largely responsible for the pro- 
duction of adequate theories of the hardening of steel than thie 
availability of accurate quantitative measurements properly dls- 
tributed over the field of investigation. Lately there have beet 
offered, in greater number, series of measurements made with one 
variable—and only one variable 
values during an investigation. As examples, measurements 0! 





changing through a range 0 


A paper presented before the Spring Sectional Meeting of the Society, 
Schenectady, May 29, 1925. The author, E. C. Bain, member A. 8. 8. T., 3s 
metallurgist, Union Carbide and Carbon Co., Long Island City, N. Y. 


Epitor’s Nore: While the author deseribes the behavior of chromium austenitic steels 


and not manganese or nickel steels, vet the transformations involved in cold-work hardening 
of a steel such as the Hadfield manganese steel, must occur in precisely the same manne! 
Here, then, is a general explanation of the hardening of these steels by cold work. 
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hardness, atomic structure, specific gravity, magnetic properties, 


15 


hermal points, ete., have been obtained in various series as they 


are affected by changing the composition, quenching temperature, 


drawing temperature or size of specimen. 


The utilization of the 
X-rays for metallographic investigation has given a few remark- 


ably significant data when considered in connection with other 


Tracts. 


However, it is probable that the work of fitting together the 


eollection of various fragments of knowledge into a consistent whole 


is second to no other activity in importance. 


(ne 


of the 


most 


useful aids to the understanding of 


the 


phenomena involved in the hardening of steel is the division of the 


causes of hardening into two general processes. 


The first 


is the 


result direct of the allotropie change and the second is the develop- 


ment 


particles of carbides. 


of slip-interference 


by 


precipitation 


of effectively 
Recently it has been shown that by takiny 


size 


advantage of the unique product of the allotropic change in iron, a 
marked hardening is effected when the total carbon present is much 


too little to function as an appreciable auxiliary to hardening. 
were 


iron 


not 


allotropie and 


possessed 


merely 


If 


a considerable 
solubility for carbon at high temperatures and a much reduced re- 
tention of carbon at room temperature, we should still be able to 
harden this iron-carbon alloy thermally with the production of 
troostite, but by this method (paralleling the heat treatment of 
duralumin) we eould not possibly hope to obtain nearly the strength 
or hardness found in the familiar tool steels. 

The development of the unique constituent resulting frem the 
rapid occurrence of the allotropic change obviously implies the 
prior existence of the high temperature form of iron or austenite. 


Since austenite is of necessity the parent substance of martensite, 
no justification need be given for intensive study of this condition 


in steel, 


dress in 1925 was devoted largely to gamma iron metallurgy. 


Indeed in recent years it has begun to receive from experi- 
menters attention fully commensurable with its basic importance. 
it will be remembered that the Henry Marion Howe memorial ad- 


Dr. 


J. A. Mathews discussed the nature of austenite in an exhaustive 


manner and added greatly to our store of information concerning 
its properties. The present writer, after the discovery of the atomic 
structure of austenite, has found peculiar interest in the study of 
its persistence at lower temperatures after quenching as affected 


by additional materials in alloy steel. 
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The present paper attempts to bring together in one discussion 
specific information upon the effects of various elements mechani- 
cally stabilizing the high temperature form of iron, and from 3 
consideration of these unavoidably fragmentary evidences tw 
stimulate some contemplation of the atomic mechanisms responsi))l: 
for the changes in properties brought about by heat treatment. 
Above 1650 degrees Fahr. (900 degrees Cent.) pure iron exists 
in the gamma iron condition. As is well known, this form of iron. 
like alpha iron, is of a cubic crystalline type, but with a different 
arrangement of atoms, a form, in fact associated with greater 
ductility than the alpha form. Upon cooling through this tempera- 
ture, a rearrangement of atoms occurs and a new distribution of 
grains is formed starting from a number of nuclei. Recently, by 
a unique method of extremely rapid cooling, pure iron has been <e- 
pressed through this temperature range so rapidly that it has been 
hardened almost comparably to steel. It is generally conceded that 
this hardening is due either to the formation of a grain size ex- 
tremely minute (probably colloidal) or the development of its 
metallurgical equivalent, a system of grains having imperfect 
crystallinity. Further it has been shown that for this type o! 
hardening in steel, such a rate of cooling is required as will retard 
the consummation of the atomic rearrangement until the tempera- 
ture has been lowered to about 650 degrees Fahr. (350 degrees 
Cent.). Presumably at this temperature atomic rearrangement is still 
easily practicable, but grain growth tendencies are slight. In general, 
the addition of foreign elements to the high temperature solid solu- 
tion retards the change in a manner to permit of much less rapid 
cooling, i. e., less drastic quench. In this connection the effect of 
carbon, manganese, nickel, chromium and tungsten has been inten- 
sively studied. The mere existence in solid solution in iron of any 
of these elements assures us of a stronger average bonding betwee) 
the adjacent atoms than is found in pure iron. This stronger bond- 
ing may perhaps discourage easy atomic rearrangement and thereby 
act to retard the series of changes accompanying the allotropic 
transformation. At any rate, having developed in these alloy steels 
a number of nuclei of alpha iron within the grains of gamma iron, 
grain growth would be much less likely to operate effectively than 
in pure iron. (It has been shown that solid solutions re-erystallize 


after cold work at a considerably higher temperature than do pure 
metals. ) 
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These elements, commonly incorporated with iron to form 
miliar steels, strangely enough have two distinct immediate 


a aia RE 


ects on the allotropic transformation. Carbon, nickel and man- 
ennese all contrive to lower the temperature of transformation 
hereas chromium and tungsten (and silicon as well) appear to 


eS 


raise the temperature for the allotropic change. It would con- 
stitute a plausible explanation if we were to conclude that the 
addition of these various elements which lower the point of trans- 
formation, operated by simply shifting the change to a temperature 
of lower atomic motion, but obviously we cannot use this explanation 
in connection with the elements chromium and tungsten, which also 
act to permit slower cooling rates for hardening. Whether or not 
that is the correct explanation in the case of carbon, manganese, 


tases 


nickel, ete., seems to the author to be a matter of minor importance. 
The explanation is inadequate for the whole of the phenomenon of 
austenite persistence, and therefore it would seem preferable to con- 
sider, in the absence of further information, the influence of 
stronger inter-atomic bonding found in all solid solutions. In the 
» case of tungsten and chromium the effect upon the transformation 
appears as an increased sluggishness. 

Just as greater rapidity of quench: and the addition of elements 
in solid solution in austenite both tend to retard the completion of 
the allotropie change, grain growth and carbide precipitation, so 
that martensite can be formed, so still more drastic treatment and 
) further inerease in the amount of solute metal in solid solution tend 
> to cause the retention of austenite itself permanently at room 
temperature. With the addition of carbon alone, steel may be ob- 
tained largely austenitic at room temperature after a severe quench 
from high temperature. With combinations of two or more of the 
usual elements in the solid solution it is not difficult, even after 
moderate quenches, to retain practically pure austenite. As is well 
kuown the austenite retained after the quench may be permitted 
to transform into alpha iron (not always in a form having the hard- 
® vess of martensite) by reheating to various temperatures below the 
4 transformation point. In all steel this change takes place very 
™ slightly, if at all, at room temperature, but may begin at tempera- 
© ‘ures only slightly higher than boiling water. Other steels must be 
reheated at a dull red heat in order to effect the decomposition of 
the retained austenite. 


Be Kad dpowdae em 





't would seem reasonable, therefore, as a matter of first approxi- 
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mation to consider the temperature to which the austenitized stee! 
must be heated for decomposition as a measure of the persistence oy 
apparent stability of the various austenites. It is not necessary 
that the steel be wholly austenitic in making such determinations, 
for means are available for discovering the release of even sinall 
proportions of austenite. Sensitive volume change measurenents 
are preferable, for in this method the allotropic change is the only 
one known which can cause an expansion of the steel. Thermal 
studies are aften ambiguous because of the fact that carbide precipi. 


Range of Austenite Decomposition 
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Fig. 1.—Chart Showing Temperature Range of Austenite Decomposi- 
tion for a Variety of Steels.' : 
tation also causes heat evolution. In some eases accurate hardness 
tests serve admirably, but in some steels the increase in hardness 
caused by the austenite decomposition is approximately balanced 


by the softening accompanying the growth of carbide particles 7 


above the eritieal size. Again in some steels which have been studied 
there is no marked hardening at all as the austenite is released due 
to the fact that grain growth in the alpha iron takes place with 
sufficient rapidity from only a few nuclei to give little grain refine. 
ment. Whether or not the product of the change of preserved 
austenite is martensite depends on this matter of grain growtl 
both in alpha iron and in the carbides. If the carbide precipitation 
precedes the allotropic change, as it appears usually to do, thei 
the product is very much like troostite. In some steels the marked 
secondary hardness developed upon drawing at a high temperature 





v9 


‘For the figures on carbon steel and manganese steel the author has depended upo? § ‘ 
number of published results from which inferences may be drawn,—notably the works ° 
Howard Scott and John Howe Hall. 
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jnts strongly to the formation of an extremely fine grained alpha 
‘ron which might be consistently called martensite. Acicular mark- 
‘nws are rarely seen in these materials. 

The chart in Fig. 1 shows the range of temperature over which 
the austenite retained in various steels is decomposed. Clearly 
enough, the temperature range for a reaction of this sort does not 
lend itself to accurate delineation. For that reason a considerable 
range of temperature is shown in black in the diagram. The figures 
are doubtless subject to considerable inaccuracies. The attempt has 


























been made in the chart to represent the lowest temperature on the 
one hand at which the decomposition becomes appreciable. At this 
rate a long time will be required for the reaction. The higher 
temperature indicated is actually less significant, but is intended 
to represent a temperature at which the reaction would complete 
itself in a few minutes. The range of temperature has a further 
significance. During the heat treatment the carbide particles are 
dissolved in austenite, and the very nature of this process implies 
concentration gradients. Unless one heats the specimen iong 
enough to grow very large grains, complete homogenization does not 
follow. Accordingly, when the austenite is reheated to permit the 
allotropie change, various regions will of course transform at 
different temperatures, regions rieh in alloy will persist at higher 
temperatures. As an example of this condition, it will be noted thai 
a 6 per cent chromium steel is shown as beginning to transform 





~ a under 600 degrees Fahr. (315 degrees Cent.), whereas another steel, 
“ ES essentially identical except that it contains 10 per cent chromium, 
“! SS is charted as initiating the change only at 840 degrees Fahr. (450 
les BA degrees Cent.). The significance of this point doubtless lies in the 
ec fact that with the lower chromium steel there were some regions 
: which contained a comparatively small amount of alloy, whereas 
Vu 


in the higher chromium steel there were no such regions. The de- 
composition is completed in a short time in both steels by heating at 
1000 degrees Fahr. (537 degrees Cent.). 

it will be noted that a tungsten die steel is reported as having 
little more stability as regards austenite than plain carbon steel, 
although there is present 4 per cent of tungsten. It is quite likely 
that prior to quenching sufficient time and temperature was not 
permissible to get into solution nearly all of the tungsten present. 
“Xperience indicates that without considerable chromium, tungsten 
is reluetant to enter into the gamma iron solid solution. Conse- 
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quently we find little effect on the persistence of austenite cont 
buted by the 4 per cent tungsten as ordinarily heat treated. jn 
short, the chart must be taken as only a first approximation of tie 
effect of various alloys, but interpreted in the light of the familiar 
behavior of the various elements it illustrates fairly well the trend 
of the processes in operation. 

In general, in the ease of delayed or inhibited reactions in the 
solid state the thermodynamic instability of the material increases 
more and more as the temperature is lowered below the normal tem. 
perature for the reaction. When kindled or released the reaction 
takes place the more violently the greater the range of retarded 
action. Undercooling, in general, is this type of phenomenon. Acting 
against this tendency is the increased sluggishness of atomic motion 
caused by reduction of temperature. In the case of austenite we 
are dealing distinctly with an undercooling phenomenon in which 
the degree of undereooling has taken the material into a range o/ 
extreme atomic immobility. Any treatment which will encourage 
atomic mobility will exert a tendeney to permit the restoration of 
equilibrium or at least effect an approach to equilibrium. 
Mechanical work or deformation of a erystal grain of austenite re- 
sults in a gliding of layers of atoms upon one another. These atoms 
in transit have temporarily the characteristies of increased mobility. 
It would therefore not be surprising to find that the simple defor- 
mation of preserved austenite might permit a local consummatio: 
of the allotropic change which constitutes the restoration of 
equilibrium. 

In this connection the author has quenched in oil a high 
chromium steel (Cr 10%; C 2%) after holding some time at a 
temperature near the solidus. The result is a comparatively ductile 
material essentially non-magnetic. Deformation in the cold was 
brought about under the hammer until the section was reduced 
approximately 15 per cent. The original hardness of the quenched 
steel was about 40 Rockwell ‘‘C’’ and after deformation it measure 

-on the hammered surface 58 to 61 Rockwell ‘‘C,’’ an inordinately 
large increase in hardness. Further, the material was quite <e- 
finitely attracted by the magnet after the cold work. Both o! 
these changes -point most significantly to the formation of alplh 
iron from austenite and likely indicate that particular condition 
characterizing martensite. The microscope does not reveal will! 
any clarity the nature of this altered material, but gives us sone 











knowledge 

micrograph 
At any rate 
hardening 1 


The compal 








alpha iron 
that the ra 
panied by ) 


It will 
cussion gay 
even with 
drastic wa 
results on | 
found mos 
it has beey 
the reason 


kn 


ledge 





















AUSTENITE AT HIGH TEMPERATURES 21 





knowledge of its distribution and extent. Fig. 2 is a_photo- 
micrograph of the material showing what appears to be ‘* X-bands.’’ 


At any rate the traces of slip are left in the etched grains. The 





hardening is large for such an apparently small amount of work. 





The comparative X-ray patterns in Fig. 3 show the production of 





eg 
Rr 





Fig. 2.—Photomicrograph of Austenitic Chromium Steel after 
Cold Deformation. The Slip-bands are Accompanied by Unusual 
Hardness and Probably are Thin Layers of Alpha Iron in a Condi- 
tion Resembling Martensite. 





alpha iron lines by the cold work, demonstrating beyond any doubt 
that the rapid hardening by cold work of austenitic steel is accom- 
panied by the allotropie change. 

It will be recalled that Dr. J. A. Matthews in his brilliant dis- 
cussion gave irrefutable proof that at times an oil quench contrives 
even. with its lower eooling rate to retain more austenite than the 
drastic water quench. The present writer checked over a series of 
ee results on 20 per cent nickel steels with various carbon contents and 





= found most pronounced effects of the same sort. Since that time 
ot bas been a matter of intermittent study to discover if possible 
PB the veason for this peculiar circumstance. In the light of our 
iin |. 


dge of the large internal stress set up in steel by the quench- 
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ing process it appears conceivable that within some regions «{ 4 
specimen of quenched steel these stresses may exceed the elastic 
limit of any austenite existing at the time. The severity of the 
water quench would probably cause the stress to exceed the elastic 
limit throughout a much greater extent of the specimen than the 








Fig. 3.—Comparison of Three X-ray Crystallograms. 
(b).—Same Steel after Cold Work. 
in (b). 


(a).—Austenitiec Chromium Stee! 
(c).—Ordinary Alpha Iron to Identify New Faint Lines 


oil quench. Particularly would this be true if the stresses were oul) 
barely within the range of elastic deformation in the ease of thi 
oil quench. The application of these stresses may be at a time whe 
the austenite is at a more elevated temperature, and it may well 
happen that the deformation resulting would be sufficient to 
provide the condition of mobility required for austenite decom- 
position. Whether or not this is the true explanation for the un- 
expected reversal of oil-quench and water-quench effectiveness, 
nevertheless it takes into consideration the known behavior of the 
materials and is submitted here as a first hypothesis explaining the 
observation. | 


i he eT 
oh satin ae 





iy 


ae 


aS ag 
ei clay 


be 
is lo ibe a 





MAC 


S 
wer 
wer 
0.5 
tati 
fielc 
edg 
app 
hav 
per 
deg 
wer 
sho 
cha 


Hin 


importan 
more ex 
eroping 
trons in 
imposed 

Exp 
of the be 
resulted 
of silico: 
length f: 
The mat 
used in 
ments as 
open hes 

Wh 
STTIps, 0 
some ea: 

\ pa 


enectar 
Is metallu 


Sel 





















































MAGNETIZATION AND CRYSTAL ORIENTATION 
By W. E. Ruper 


Abstract 

Single crystals of silicon steel of varying orientation 
were tested for magnetic permeability. Wide variations 
were found between the magnetization of the strips (10 x 
0.5 X 0.025 inches) depending upon their crystal orien- 
tation with respect to the direction of impressed magnetic 
field. The permeability of crystals having their cube 
edges perpendicular and parallel to the direction of the 
applied flux was from 10 to 25 times that of crystals 
having their cube edges at an angle. The lowest magnetic 
permeability was obtained when all edges were at 45 
degrees with the direction of flux. Over 100 samples 
were examined, Curves and photomicrographs are given 
showing the change and magnetization as the orientation 
changes. 


» XPERIMENTAL data relating to the physical properties of 
4 single erystal grains of metals are coming to be of considerable 
importanee now that the method of X-ray analysis has given us a 
more exact knowledge of the structure of the atom. Science is 
croping for a solution to the problem of the arrangement of elec- 
trons in the atom which will satisfy the multitude of requirements 
imposed by the known physical and chemical properties. 
Experiments, made in 1917-1918, in connection with a study 
of the basic laws governing the growth of crystal grains in metals, 
resulted in the production of a large number of single grain strips 
of silicon steel, varying in width from 14 to 114 inches and in 
length from 12 to 24 inches, and approximately 0.025 inch thick. 
The material was a-3.25 per cent silicon steel, such as is commonly 
used in electrical apparatus, and contained only such other ele- 
ments as are usually found as impurities in a good grade of mild 
open hearth steel. 


While we had available for study about one hundred of these 
strips, only a comparatively few were perfect single grains. In 
some cases there was a tendency for small grains to invade the 


\ paper presented before the Spring Sectional Meeting of the Society, 
nectady, May 28, 1925. The author, W. E. Ruder, member A. S. 8S. T., 
etallurgist, Research Laboratory, General Electric Co., Schenectady, N. Y. 
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larger ones, due to lateral strains, resulting from the necessiry 
cutting of the specimen. In other cases, small areas maintaiied 
their orientation so persistently that the condition of strain and 
temperature used to produce the large grain growth had no et! ect 
on them. 

In order to study their magnetic properties, the large erystal 


grains, of varying shapes and sizes, were first cut into 1% x 10 
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Fig. 1—Magnetization and Permeability Curves for Crystals of Widely Varying Orientation 
inch strips to fit a Burrows permeameter. This cutting had to be 
done with extreme care, as any strain introduced resulted in a 
reorientation of the strained area on reannealing. The strips were 
all reannealed at 1832 degrees Fahr. (1000 degrees Cent.) in a 
vacuum, before testing. 

Preliminary magnetization and permeability tests showed a 
wide variation in properties of these strips which, according to 
previous knowledge, having practically the same chemical compo- 
sition and heat treatment, should have been about the same. (er- 
tain strips had values corresponding more nearly to those usually 
associated with the purest iron, while others were much lower than 
high silicon alloy. Fig. 1. 

When the strips were etched it became at once apparent thia' 
in those having high magnetic permeability the shiniest grains 
predominated, while in the poorer ones the larger grains were (u!! 
in appearance. 

When examined by means of a small exploring coil which 
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CRYSTAL ORIENTATION 





| be moved along their length, it was found that marked 
ves of induction oceurred at the boundaries of grains and that 
the ereater the change in the angle of orientation with respect to 
| the direction of the applied field, the more abrupt were these 
changes in induction. 

In order to get some kind of a measure of the angles formed 








Fig. 2—Apparatus Used for Measuring Orientation 


by the faces of these cubie crystals with respect to the direction 
§ of magnetic flux, a simple apparatus, as shown in Fig. 2, was 
® constructed. This consisted of a small table which could be ro- 
3 tated in three planes and the angles of rotation measured in each 
® case. The strip to be examined was clamped to this table and the 
licht from a small are was directed upon it at a predetermined 
angle. The table was then rotated until a point of maximum re- 
flection was observed through the reading tube. In this way the 
anvle of orientation in each of the three planes was noted. This 
iu about the horizontal axis, perpendicular to the length of the 
‘trip, was designated ‘‘a’’; the angle about the axis parallel to 
ngth of the strip was called ‘‘b’’; and the angle about the 





al axis was called angle alpha. 
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It was soon found that unless the angle ‘‘a’’ happened to be 
fairly large, measurements of the angle alpha by this method wag 
unreliable, but that, upon breaking the strips, this angle could he 
measured directly. 


On comparing these angles with the magnetic data, it wa 
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Fig. 3—Relation of B for H=10 to Angle A, Disregarding 
Angle Alpha. : 
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Fig. 4—Relation of B for H = 10 with Angle A. The Figures 
Show the Number of Samples Averaged for Each Point. 


found that there was apparently no relation between the maximum 
permeability and the orientation of the crystals. This is not sur- 
prising, as this point on the magentization curve is most sensitive 
to small differences in composition, internal strain, and heat treat- 
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At the higher densities, however, a distinct relation was 


d between magnetization and angle ‘‘a.’’ 


The angle ‘‘b’’ 
d to have no effect whatever at any density, while the 


effect of angle alpha was as yet uncertain, as we had no re- 


liable measurements for it. 


shows how the points fall and gives the relationship to angle ‘‘a 
when the other angles are ignored. 


Oisnes 708 26 070) 


For comparison, the points B for 
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Fig. 5 
Relation of B to Angle Alpha. Crystal Selected 


Degrees. 






Having Low 
Values of Angle A. Abscisse Variation of Angle Alpha 


from 45 


10 on the magnetization curve was arbitrarily chosen. Fig. 3 


‘ 99 


Fig. 4 is the same except that 


here the points represent average angle readings for groups of 
similar magnetization values. 


points in Fig 
was in all but 


| 


After the 
read directly. 


tests the samples were broken and the angle alpha 
It then became apparent that the reason why the 
. 1 fell so nearly on a curve was that angle alpha 
a very few cases nearly the same, i. e., 45 degrees. 


Unfortunately, there were not enough samples available to 
give a sufficient range in orientation, so that a good curve could 
be obtained with one angle while keeping the other constant, 
though this was attempted and Fig. 5 shows that the angle alpha 
also has a marked influence upon the magnetization. 

Photomicrographs, Figs. 6, 7, and 8, show how these crystals 
appear when deeply etched. Fig. 6 is angle 


éé 


a 


* = 0 degree; Fig. 7 is angle alpha 
- 7 degrees, and Fig. 8 is angle alpha 


alpha = 0 degree, 


51 degrees, and 


= 51 degrees, and 
23 degrees. The magnetization values are given below 
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Figs. 6, 7 and 8—Photomicrographs of Silicon Steel Crystals as They Appear When J 
Deeply Etched. Magnification 350X. Fig. 6—Angle Alpha= O Degrees; Angle A O De i 
grees; B = 16200 for H= 10. Fig. 7—Angle Alpha = 51 Degrees; Angle A = 7 Dezgret = 
B = 12600 Degrees for H = 10. Fig. 8—Angle Alpha = 51 Degrees and Angle A= 23 De & 


grees; B= 11600 for H =-10. 


each photomicrograph. 


Microscopie examination serves as a check 
on the measurements of angles, though by this method, only wide 
variation in orientation may be observed. 

The results, aside from being somewhat obscured by the two 
angles involved, are further complicated by a variation in silicon 
content from 2.75 to 3.45 per cent. 


This variation in silicon will 
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CRYSTAL ORIENTATION 
unt for a difference of about 450 in saturation § value. 
More exact measurements of the angles, particularly angle 

and more data must be obtained before an exact formula, 
nressing the relation of magnetic permeability to orientation, 
an be given. It may be assumed, however, that the relation of 
anwle ‘fa’? and angle alpha to this permeability must be the same, 





A 
Fig. 9a—Shows the Position of the Crystal In Which it has the Greatest Permeabilits 
When the Magnetic Flux is Perpendicular to the Page. Angle A =O Degrees and Angk 
Alpha O Degrees. Fig. 9b—Shows the Position When Angle A = 45 Degrees and Angle 
Alpha O Degrees. The Position of Minimum Permeability Not Shown, is that Seen When 


Looking Directly at the Corner of the Cube, instead of the Edge as in Fig. 9b. 


as they are angles of revolution around axes in the same plane, 
perpendicular to the path of the applied field. 

Fig. 9 shows (a) the position of the crystal in which it has 
the greatest permeability when the magnetic flux is perpendicular 


to the page (angle ‘‘a’’ 0; angle alpha = 0), and (b) shows 
the position (angle ‘‘a’’ = 45 degrees; angle alpha = 0). The 


position of minimum permeability, not shown, is that seen when 
looking direetly at a corner of the cube instead of an edge as in (b). 

The data given does apparently justify the conclusion, how- 
ever, that magnetic permeability at medium and high densities 
is a function of the angle of orientation of the crystal around the 
vertical and the horizontal axis perpendicular to the direction of 
the applied flux. Although this conclusion leads to some inter- 
esting speculations as to the probable paths of the free electrons in 
the magnetic iron atom, no attempt is made, at this time, to do 
than set down the data as such. 


























A REMARKABLE STEEL CRYSTAL 
By J. S. G. PRimMRose 


Abstract 

The author of this paper has described what is believed 
to be one of the longest steel crystals which has ever been 
found. This crystal was taken from the pipe cavity of 
a 50-ton ingot of mild steel and weighed 3 pounds and 
had a length of 19 inches. 

In addition to a description of this large steel crystal! 
the author has discussed the theory of the formation of 
fir-tree crystals of this nature. Diagrams and photo- 
micrographs are presented in support of the author’s 
discussion, 


ROM time to time photographs are reproduced of what are 

termed large steel crystals, and sometimes the question is asked: 
‘*What is the largest steel crystal which has yet been found?” 
It is common to find adhering to the banks of large steel-melting 
furnaces, which have been closed down for repairs, considerable 
masses of steel. These, when fractured, expose broad facets of 
a more or less conchoidal nature, which have been formed by slow 
cooled steel crystals, although broad, they have not usually much 
length on account of the manner in which they have mutually 
interfered with one another during their own growth out of the 
liquid magma. In the course of the extremely slow cooling which 
takes place, very marked segregation often occurs with the pro 
duction of exaggerated laminations of pearlite areas, and high 
concentrations of phosphide eutectic. 

The most fruitful source of the much more beautiful dendritic 
or ‘fir-tree’ crystals is, however, to be found in the cavities in the 
cast steel ingots, usually formed in the feeding-head of the ingot 
or casting. The larger the cooling mass of metal, and the higher 
the teeming temperature, assisted by a sand-covered top, the more 
chance there is of the feeding-head remaining open for a sufficient 
time to form large crystal growths. The sides of the ingot cavity are 
not infrequently richly encrusted with incipient crystals, only 3 
short length of which projects from the interlocked mass of soli( 
metal crystals forming the sides. It is only when specially favoring 
circumstances enable the off-shots from the top crust of metal in the 


7 A paper by J. S. G. Primrose, member A. 8. S. T., and metallurgist wit! 


the Richard Johnson & Nephew, Ltd., Bradford Iron Works, Mancleste!, 
England. 
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. to be fed just sufficiently by the retreating molten metal that 
lone, straight fir-trees of steel are formed. 

\ost steel makers and metallurgists agreed with Professor A. 
Sauveur when he deseribed as remarkable the reproduction in his 


© pavazine ‘‘The Metallographist,’’ for January, 1899, of a beauti- 


ful steel erystal then in the possession of Professor D. Tschernoff 


 .¢ St. Petersburg. The crystal measured over 15 inches in leneth, 
= | | e . 


PE OT OT IAT 








Sand it has been frequently cited as an example of the fir-tree for- 
© mation of steel as it solidifies against a cool surface, such as an ingot 
Sold. The interlocking of such dendritic growths must impart 
>. considerable resistance to sundering of the solid metal. From 
© Professor Tschernoff’s description it appears that the circular 


invot of mild open hearth steel, in which the erystal was found, 
weighed about 100 tons. The sinking head was 39 inches in 
diameter, and 59 inches in height. In the upper portion of the 


= pipe were inerusted the roots of the erystals which had grown 


downwards as the level of the liquid steel had been gradually 
lowered by the solidification and contraction of the metal below. 
The side walls of this funnel-like cavity were covered with pyra- 
mid points of the erystals formed in the liquid metal at right 
angles to the cooling surfaces. A few crystals were found isolated, 
but the most of them were united laterally, forming twin crystals, 
with their apices frequently uniting with the lateral pyramids. 
The sketch Fig. 1 gives a diagramatie view of how the crystals 
clustered round the walls of the ingot cavity or grew downward 
in pipe-like stalactites. 


THE ScorcH CRYSTAL 

Many workers have searched in vain to find such a large 
crystal, and although numerous elusters or nests of crystals have 
been found adhering to the sides of the ingot cavity or projecting 
only a few inches, it is somewhat rare for crystals even 12 inches 
long to be discovered. Such erystals have been illustrated in 
papers read by Dr. Stead and others, but some 15 years ago it 
was the good fortune of the writer to acquire a unique specimen 
of fir-tree steel crystal, which besides being perhaps the longest 
yet found has some interesting features which are worth recording. 
When it was broken out of the pipe of a fifty ton ingot of mild 
open hearth steel, the crystal weighed 3 pounds and measured 19 
inches In length. It was quite easily detached from the roof of 
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the cavity, and had no less than eleven small ‘‘twin’’ erystaly 77 


showing incipient growth at various points along its length, }; 
chiefly at the lower end, where four had commenced to point ‘hei; 
way upwards. At the top end was an oval handle, the formatioy 
of which can perhaps be accounted for by assuming that the stee| 





Fig. 1—Steel Dendrites in Sinking Head of Large Ingot. 
(After Tschernoff.) 


was in the dripping state as this portion was growing, and thus 
the pointed off-shoots which have all been left projecting from the 
central axis below this 3-inch handle, would, for this length, be 
melted off. This oval portion is quite corded in appearance, with 
little frozen rivulets of steel which are sufficiently rough to repre 
sent the bases of the pyramids, although the points are gone. The 
primary axis of the crystal is practically straight the whole length, 
and the secondary axes are at right angles both to the primary 
axis and to one another. The tertiary axes of the crystal are quite 
obvious from the photograph reproduced in Fig. 2. 


THE FORMATION OF CRYSTALS 


To Dr. Stead we owe the clever illustration of what occurs 7 


in steel as it cools from the liquid to the solid condition. He says: 





me y . 


‘‘The fine fir-tree crystals grow steadily forward from the cold | 
surfaces of the containing molds. The crystallites develop branches 7 


in three directions corresponding to the axes of the cube, and 
these branches throw out similar branches themselves. Eventually, 
parts of the most fusible portion are trapped between the branches. 
and are the last to solidify.’’ The diagram he gives in Fig. 3 rep- 
resents the gradual growth of three separate crystals, which feed 
and develop out of the liquid, abstracting the purer iron and col: 
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Fig. 2—Photograph of Large Scotch Steel 
Crystal which Measured 19 Inches in Length. 
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eentrating the carbon, also sulphides and phosphides if pr. 
in the portions which still remain liquid. The white june 
represent the last portions of liquid metal which form envelvpes 
around the erystals, while some of the liquid is trapped within the 
erystals. 

Professor Howe also describes what happens when  stee] 
freezes in an ingot— ‘‘When the greater part of the etal 
has become solid, the erystallites bridge across from the interna] 
walls of the inside of the ingots as they slowly solidify, and this 


ONS 


Fig. 3—Diagram Representing Gradual Growth of 3 
Separate Crystals. (After Stead). 





mass sinks or sags downwards as the liquid in the central column 
of liquid contracts. The mass which sags down is free to flow 
as a whole, as it could not sag if it were rigid. The bases of the 
fir-tree crystallites are rooted in the nearly solid walls, and the 
branches are more or less interlocked. This prevents them from 
falling to any great extent by gravity to the bottom of the liquid 
column. If the ingot is very large and cooled very slowly, when 
the central column is still liquid, it is almost certain that man) 
of the fir-tree crystallites break away from the sides and fall to the 
lower part of the ingot. This is the possible explanation of the 
fact that steel in the lower central axis of large steel ingots 
purer than the average. The greater quantity of the crystallites 
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do not fall, so that the central mass,—liquid and solid—sinks 
most freely in the center of the ingot, and the bridges of fir-tree 
crystallites form parabolic inverted domes. This is best shown by 
a sulphur print taken of a medial section of such an ingot.”’ 

A photomicrograph of one of the ‘‘twins’’ taken from the 


Fig Photomicrograph of One of the Twins Taken From the Large Scotch Crystal 


Shown in Fig, 2. Magnification 50X. 

large crystal here shown is given in Fig. 4 at 50 diameters. The 
white ground-mass consists of the first formed ferrite crystal net- 
work with the entangled slag films which show up as grey patches 
of irregular shape. Between the branches of the fir-tree ferrite 
occur the pearlitic areas, resulting from the slowly cooled and 
partly diffused high carbon portions entrapped originally in smaller 
spaces by the growing ferrite mesh. The pearlite is shown 
dark as the result of etching in a weak 1 per cent solution of nitric 
acid in aleohol. 

















DETERMINATION OF FURNACE EFFICIENCIES AND 
HEAT TREATING COSTS 


By C. L. Ipsen 
Abstract 


The author shows that a statement of the efficiency of 
a furnace must be based on the operating cycle, and 
demonstrates by examples that the efficiency of an 
electric furnace chosen for ulustration may range from 
33 per cent to 78 per cent, depending on the cycle and 
the material to be heated. 

He also shows that the cost of heat treating depends 
on many factors other than the wstallation cost of 
furnaces and the cost of fuel, the latter being in many 
cases less than the other individual factors. 

The need for a thorough investigation of the over-all 
cost of heat treating is emphasized. 


























INTRODUCTION 


FFICIENCY ratings can readily be applied to such power 

equipment as motors, engines and pumps, where a definite 
relation exists between input and output at all loads and where 
any variation in load causes an immediate and corresponding 
variation in input. These ratings are, in general, well understood 
and form a definite basis for making comparisons and for ecalculat- 
ing performance costs. The conversion of energy in a furnace and 
its absorption by the charge differs radically in many essential 
details from its conversion and use in such power equipment. 
Thus, considerable confusion and misunderstanding have attended 
efforts to apply similar efficiency ratings to furnaces. 

An appreciation of the difficulties encountered can probably 
best be gained by considering certain details in the design and 
operation of a furnace to meet some specific heat treating re 
quirements. Since a simple case will illustrate the various points 
in question most clearly, we will consider pertinent factors in the 
design and operation of an electric box type furnace for annealiny 
certain forgings at 1650 degrees Fahr. (900 degrees Cent.) at the 
rate of 800 pounds per hour. Later we will consider the use 0! 

A paper presented before the Spring Sectional Meeting of the Society, 


Schenectady, May 29, 1925. The author, C. L. Ipsen, member A. 5. *. T., 
Industrial Heating Department, General Electrie Co., Schenectady, N. Y. 
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this same furnace for two additional purposes; heating die blocks 
at 1450 degrees Fahr. (790 degrees Cent.) and carburizing at 1650 
decrees Fahr. (900 degrees Cent.). 

The size of the furnace will be determined by the size of the 
forgings and by the time required for them to reach the furnace 
temperature. Data are available which assist in computing time 
of heating, but for irregular shaped forgings, most reliable and 
accurate results can best be secured by actual test. This test can 
be readily made by embedding a thermocouple in the heaviest sec- 
tion of the forging and noting the time required for it to reach 
furnace temperature when placed in a furnace held at the proper 
annealing temperature. For the case at hand it will be assumed 
that the time to heat the forgings as determined by this method, 
including charging and discharging time, is forty-five minutes. 
This will give a furnace charge of 600 pounds. It will be further 
assumed that the forgings are of such size and shape that a 600- 
pound charge will require a furnace working space 4 feet wide by 
6 feet deep by 2 feet high. Wall thickness, insulating materials 
and door construction will be so chosen that the standby losses 
will be 15 kilowatts, including door losses when the furnace tem- 
perature has reached equilibrium at 1650 degrees Fahr. (900 de- 
grees Cent.). 

The heat absorption in kilowatt hours per hour of the charge 
is computed from the following equation: 


Kilowatt hours = 


Weight of forgings per hr. X Spec. Heat X Temp. Rise 

3415 : 
Substituting values, and assuming initial temperature of work as 50 
degrees Fahr. 


4) 800 X 0.160 x 1600 
Kilowatt hours =- — — = 60 
3415 


Adding to this the losses, 15 kilowatt hours per hour, gives 
1) kilowatt hours per hour as the total energy consumption. Ex- 
perience shows that approximately 15 per cent additional capacity 
is desirable to insure rapid initial heating of the charge. Accord- 
ingly, the heating units for this furnace will be designed with a 
resistance such that they will draw a total of 85 kilowatts when 
connected to power lines of proper voltage. 
In order to consider the case of operating this furnace on an 
ur basis, it will be necessary to know the average losses during 
the idle periods at night, and for continuous operation for 514 
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days a week, as well as to know the average losses over the week-end 
period. It will be assumed that the average loss over the idle 
period at night is 12 kilowatt hours per hour, and for the idie 
period during the week end is 7 kilowatt hours per hour. 

To summarize the above conditions: The furnace is 4 feet 
wide x 6 feet deep x 2 feet high, with a connected load of 8) 
kilowatts. The standby losses are 15 kilowatt hours per hour at 
1650 degrees Fahr. (900 degrees Cent.), the average loss during 
the night being 12 kilowatt hours per hour and during the week. 
end 7 kilowatt hours per hour. The furnace will heat certain 
forgings to 1650 degrees Fahr. at the rate of 800 pounds per hour 
in 600 pound charges. 

Efficiency is usually defined as the ratio of output to input 
and is expressed in per cent. Input in the case of the furnace 
under consideration is obviously the input of electric energy which 
is converted into heat. This conversion is attended by no losses, 
so may be taken as the full heat equivalent of the electric energy 
used or 3415 B.t.u. per kilowatt hour. Output is clearly the heat 
absorbed by the forgings. 

In giving consideration to the various efficiency ratings that 
follow, it should be understood that in using calculated values, 
furnace input must be computed as the sum of assumed heat losses 
plus the heat absorption of the metal. In other words, the eff. 
ciency ratio becomes 


Output 
Output + Losses 


With a furnace actually in operation, this input can be readily 
and accurately measured with a watthour meter. The output in 
that case would be computed from weight and temperature rise 
of forgings annealed. 


I. Futt Loap Hourty EFFICIENCY 


The efficiency of this furnace for any given hour of its opera- 
tion at full load after temperature equilibrium is reached is ex- 
pressed as follows: 


800 X 0.160 x 1600 x 100 
= - = 80 per cent 





This value may be useful in making comparisons between (if- 
ferent furnaces but has little value in computing costs, since n0 
consideration is given to losses during idle periods. 
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\LL-WEEK EFFICIENCY WHEN OPERATING 48 Hours or 514 
Days PER WEEK aT Fuu. OuTeut 





[he output of forgings in 48 hours is equivalent to 38,400 
po inds. 


The standby losses are as follows: 


48 hours at 15 kilowatt hours per hour = 720 
77 hours at 12 kilowatt hours per hour = 924 
43 hours at 7 kilowatt hours per hour 301 












Total heat loss = 1945 kilowatt hours 
38,400 x 0.160 x 1600 oe 
Efficieney =(3¢°499 x .160 x 1600) + (1945 x 3415) ~ 100 = 59.9 per cent 

















[1]. ALL-WEEK EFFICIENCY WHEN OPERATING THREE SHIFTS OF 
128 Hours A WEEK 





The output of forgings in 128 hours is equivalent to 102,400 
pounds. 

The standby losses are: 
128 hours at 15 kilowatt hours = 1920 
40 hours at 7 kilowatt hours = 280 


2°00 kilowatt hours 





Total heat loss = 













sais = 102,400 x 0.160 x 1600 eas ' 
Melency = 708,400 % 0.160 X 1600) + (2200 X 3415) oo 


IV. WuHen Heatina Dir BLocks 






















The use of this furnace for heating charges of die blocks 
weighing 1200 pounds per charge, to 1450 degrees Fahr. (790 de- 
grees Cent.) will now be considered. These die blocks are of such 
a size that four hours will be required for them to reach furnace 
temperature. It should be observed in this connection that the 
furnace output is controlled not only by the number of kilowatts 
connected load but by the rate at which the charge will absorb 
heat. The controlling factor is usually the latter, as more heat 
can usually be supplied in a given time by the heating units than 
can be absorbed by the charge. 

The all-week efficiency, when operating 48 hours, or 11 heats 
will he considered. Standby losses are approximately proportional 
(0 Operating temperatures. At the temperature of 1450 degrees 
alr. (790 degrees Cent.) the losses will thus become approxi- 
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huly 
mately 13, 10.5 and 6 instead of 15, 12 and 7 used at 1650 decrees 
Fahr. (900 degrees Cent.). 

The output of die blocks per week will be equivalent to 1200 x 
11, or 13,200 pounds. 


The standby losses are as follows: 
48 hours at 13. kilowatt hours per hour = 624 kilowatt hours 


77 hours at 10.5 kilowatt hours per hour = 808 kilowatt hours 
43 hours at 6 kilowatt hours per hour 258 kilowatt hours 


Il | 








Total heat loss = 1690 kilowatt hours 
13,200 < 0.155 xX 1400 


Efficiency = 73500 x 0.155 X 1400) + (1690 X 3415) © 100 = 33 per cent 





The initial temperature of the work being assumed as 50 degrees 
Fahr. 

This corresponds to an efficiency of 59.5 per cent attained 
when heating forgings; the difference in efficiency being due 
wholly to greater length of time required for the die blocks to 
reach furnace temperature with a corresponding decrease in ton 
nage output. 















V. WHEN CARBURIZING 





The efficiency of the furnace when used for carburizing will 
be considered on the basis of eleven 12-hour heats per week, each 
heat having a gross weight of 3000 pounds. The net weight of the 
parts being carburized is 1500 pounds and the weight of pots 
and carburizing compound equivalent from the thermal standpoint 
to 1500 pounds of steel. At a temperature of 1650 degrees Fahr. 
(900 degrees Cent.) the following prevail: 


Net output per week = 1500 X 11 = 16,500 pounds 
Gross output per week = 3000 X 11 = 33,000 pounds 






The standby losses are as follows: 


132 hours at 15 kilowatt hours per hour 
36 hours at 7 kilowatt hours per hour 


1980 kilowatt hours 
252 kilowatt hours 


2232 kilowatt hours 


i il 












Total losses = 





83,000 x 0.160 x 1600 
i <> cxmagetniniiaieetaiiancnegaeaimaiimaniiate aocadinietiieall 00 — 52.5 r cent 
Cw aay = (33,000 x 0.160 x 1600) + (2232 x 3415) sali -” 












,500 0.160 x 1600 
Net Efficiency = 16 eee 


~~ (16,500 x 0.160 x 1600) + (2282 x 3415) 





x 100 = 36 per cent 


VI. EFrricireNncy 


Since full load input minus full load losses in power equip- 
ment always equals full load output, the efficiency may be cor- 
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rectly expressed as the ratio of input minus losses to input. Based, 
no doubt on this fact, some manufacturers have applied a similar 
rating to furnaces and taken as the efficiency the ratio of con- 
nected load (full load input) minus standby losses at a given 
temperature to the connected load, neglecting entirely the fact 
that full load output is largely a function of the rate at which 
the charge will absorb heat and also neglecting the fact that losses 
continue for a long period after the furnace is shut down. 

Rated on this basis the furnace in question has an efficiency 
at 1690 degrees Fahr. (900 degrees Cent.), equal to 






85 — 15 i 
era $2.5 per cent 








Assuming that the voltage at the furnace terminals is raised 
so as to increase the input from 85 to 100 kilowatts, this efficiency 
hecomes 

100 — 15 _ 


__.= §5 per cent 
100 







VII. RECUPERATIVE FURNACES 












The use of recuperative furnaces for annealing is sometimes 
desirable. This introduces further complications in efficiency rat- 
ings. Let us assume in Example III that the outgoing charge 
imparts 50 per cent of its heat to the incoming charge. The overall 
efficiency. of the furnace is then computed as follows; assuming 
as the output the total heat required to raise the charge to 1650 
degrees Fahr. (900 degrees Cent.), and assuming the initial tem- 
perature of the work as 50 degrees Fahr. 
102,400 x 0.160 x 1600 


se een oat ——__—_—_—_———————-x 100 = 122 per cent 
(102,400 x 0.160 x 1600 cs 
- a 4 (2200 x 3415) 


~ 


Efficiency = 


















Reviewing the foregoing examples, we find that full load effi- 
clencies ranging from 33 to 78 per cent can be correctly applied 
> to this single furnace and that much higher efficiencies are some- 
| times applied. This naturally leads to the conclusion that, unlike 
ie power equipment, furnaces cannot be given an efficiency rating 
without complete knowledge of the character of the load for which 
they will be used. 

Determination of the cost of heat used in an electric furnace 
can readily be made, as the only cost involved is the cost of 
electric energy. This can be accurately measured with a watthour 
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meter. By measuring the input for a week and subtracting thp 
heat absorbed by the charge during that time, the standby losses 
are obtained. Based on these losses, the cost of operation ¢a), 
readily be computed for various rates of production up to the 
capacity of the furnace. 

In determining the cost of heat used in fuel-fired furnaces. 
particularly those fired with coal and oil, it is necessary to add 
to the purchase price of the fuel such cost items as handling, 
storing, pumping, air or steam for atomization, ete. In the case 
of oil, the cost of these items ranges from 1 to 3 cents per gallon, 
depending on local conditions. The standby losses of an electric 
furnace for.a given cycle of operation and for a given temperature 
remain practically constant, since they involve only the small 
amount of heat conducted through the furnace walls and lost by 
radiation and convection. In fuel-fired furnaces there are further 
losses, including the heat carried out by flue gases and the loss due 
to incomplete combustion of the fuel. These losses vary widely 
with varying conditions of the fuel and varying amounts of air 
used. Accordingly, reliable cost data on fuel-fired furnaces can be 
obtained only after long periods of operation under normal pro- 
duction conditions. Cost data compiled from tests of short dura- 
tion are often misleading on account of the greater watchfuluess 
during such periods to maintain maximum efficiency than would 
‘ prevail under normal production. One case is recalled where a 
2-weeks’ test on a sheet annealing furnace showed an oil con- 
sumption of 38 gallons per net ton, while the average oil con- 
sumption for l-year’s operation showed an oil consumption of 58 
gallons per net ton. 

The -cost of heat for all types of furnaces varies widely with 
varying rates of production, as was clearly illustrated by the 
various foregoing examples. To those who are accustomed to 
placing electric furnace efficiencies at 75 per cent or higher, and 
fuel-fired furnaces at 40 per cent or higher, a study of the all-year 
efficiency of a heat treating plant would be enlightening. A study 
made in one large plant recently where gas- and oil-fired furnaces 
are used revealed an efficiency of 3.8 per cent gross, including 
carburizing and annealing boxes, or 1.7 per cent net. This efi 
ciency was based on the heat content of the oil and gas consumed 
and the heat absorbed by the stedl over a period of 1 year. Such 
facts as these indicate the thoroughness and care required in arriv- 
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it the cost of heat used for heat treating operations. It also 
emphasizes the danger of using eosts based on such general theo- 
retical values as are often found published on relative costs of 
various fuels. 


Costs OTHER THAN FUEL oR POWER 





Up to this poimt our discussion has been confined to furnace 
efficiencies and cost of heat for carrying on heat treating opera- 
tions. Many people who investigate heat treating costs and com- 
pare various fuels and furnaces, place chief emphasis on this phase 
of the problem without realizing that in many cases there are 
other factors of heat treating costs far more important than the 
cost of heat. Consideration of these other factors entering into the 
cost of heat treating will be taken up in the following order: 


1. Quality of product, inspection and rejections 

2. Cost of subsequent cleaning operations 

3. Cost of subsequent machining operations 

4. Maintenance of furnace and auxiliary equipment ; 
Interruptions 

5. Capital investment; Depreciation; Obsolescence 

6. Labor, working conditions 


1. QUALITY OF PRopUCT; INSPECTION; REJECTIONS 


Entirely new physical properties are imparted to a piece of 
steel when it undergoes heat treatment. It is a well known and 
commonly accepted fact that these properties are widely influ- 
enced by the character of the heat treatment. Essentials of proper 
treatment are, uniform temperature distribution, close temperature 
control, operation on proper time cycle, and a furnace atmosphere 
that causes a minimum of deecarburization and oxidation, and it 
is of first importance that these conditions remain constant from 
day to day. Naturally, all heat sources do not fulfil these quali- 
fications to an equal degree. In general, it may be said that those 
most nearly fulfilling them are the most expensive. Any cost 
analysis, therefore, that does not include a study of the effects 
of various heat sources on the quality of the product and prop- 
erly credit the higher priced heat source with the improved qual- 
ity resulting from its use, is incomplete. 

in making such a cost analysis it is suggested that the dif- 
ference in eost between the two heat sources in question be deter- 
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mined and converted into per cent of the cost of the finished prod. 
uct. This value indicates at once the per cent increase in quality 


necessary to compensate for the increased cost. 


An example will 
suffice. 


A cost analysis of certain dies used for making armature 
punchings showed that the cost of electric energy used for hard. 
ening and drawing averaged one-half of one per cent of the {ip. 
ished cost. No eosts were available for heat treatment with oil. 
but we will assume such costs at one-half the electric. The in. 
creased cost is thus one-fourth of one per cent. We will asume 
that the average number of punchings produced by the oil heated 
die is two hundred thousand. Omitting all other factors in rela. 
tive operating costs, it would thus be necessary for the electrically 
heated die to produce, on the average, an additional 500 punch- 
ings, or two hundred thousand five hundred, clearly not an impos. 
sible attainment. 

Heat treatment of high grade products must be followed by 
a rigid inspection, and it naturally follows that the more faulty 
the heat treatment, the more thorough and costly this inspection 
must be. Such inspection costs should, therefore, be considered in 
determining heat treating costs. 

Defective material must either be scrapped or given another 
heat treatment. Where such defects can be traced to improper 
heat treatment they must be assigned to the cost of heat treating. 
Such cost items as these are often overlooked in making a cost 
analysis, whereas, in many cases, they far exceed the cost of fuel 
used for heat treating. 


2. Cost oF SUBSEQUENT CLEANING OPERATIONS 


The amount of scale and decarburized metal produced on the 
surface of the steel varies widely with different heat sources and 
different operating conditions. The cost of cleaning operations, 
such as pickling, sand blasting, scraping, wire brushing and grind- 
ing are thus widely influenced by the nature of the heat treatment 
and should be made a part of any general analysis of heat treating 
costs. 

In heat treating a certain gear, one concern found that the 
saving in cleaning costs through the adoption of electric heat was 
equal to twice the total cost of electricity used for heating the gear. 

The loss of metal due to oxidation in many annealing opera- 
tions must also be given consideration. While the loss may appear 
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ificant, it is In some eases equal to the cost of fuel used for 

ailing. 

3. Cost OF SUBSEQUENT MACHINING OPERATIONS 

The speed and, consequently, the cost of machining, is influ- 
enced by the hardness of the parts being machined. The speed of 
automatic machines is determined by the safe cutting speed for 
the hardest parts. Wide variations in hardness will thus slow 
down the machining operations and increase the cost. Such varia- 
tions in hardness are often the result of improper heat treatment 
and, consequently, the increased machining costs must be taken 
into consideration in correctly determining heat treating costs. 


{- MAINTENANCE OF FURNACE AND AUXILIARY EQUIPMENT— 
INTERRUPTIONS 

While every one will agree that this item of expense should be 
made a part of heat treating costs, there are very few plants that 
keep separate records of such expenses. Usually, furnace repairs 
are made by the maintenance and repair department and lumped 
into a general plant expense account. Since different heat sources 
and different furnace designs require widely varying amounts of 
upkeep, no heat treating costs are complete that do not include 
this item of expense. 

Cost of maintaining auxiliary equipment, including pumps, 
blowers, annealing boxes, carburizing boxes, ete., must also form 
a part of heat treating costs. In this connection it is of interest 
to observe that while annealing boxes may be required with some 
forms of fuel, with another they may be entirely omitted. <A 
saving from this source equal to the total cost of heat used for 
annealing has been realized in several sheet steel annealing furnaces. 

While cost accounting can be set up that will accurately record 
maintenance costs, a much more important expense item in many 
and less of production due to furnace failures, 
convert. into dollars and cents. This difficulty, 
justify its omission from a heat treating cost 
analysis, and some estimate of such losses must be included if the 
costs are to be considered reliable. 
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CAPITAL INVESTMENT, DEPRECIATION, OBSOLESCENCE 


Suitable pereentages covering capital investment, deprecia- 
tion and, in some eases, obsolescence, will naturally be included in 
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heat treating costs. These percentages should be applied not only 
to the furnaces but to all auxiliary equipment, including st icks, 
blowers, fans, transformers, instruments, annealing boxes, ete. 
and to the factory floor space occupied. A case was recent!) jp. 
vestigated where a bank of high priced electric furnaces required 
a smaller investment than oil fired furnaces on account of their 
great saving in floor space. This was largely due to the elimina. 


tion of the annealing boxes which occupied a large amount of 
floor space. 





6. LABOR AND WoRKING CONDITIONS 


A study of labor costs should include not only direct heat 
treating labor but expense labor required for transporting mate. 
rials to and from the heat treating department and also labor re. 
quired in starting and operating furnaces. These items shoul: be 
investigated, particularly since some furnaces, on account of their 
noise and their pollution and heating of the atmosphere, must be 
confined to a furnace room apart from the manufacturing space 
while others can be installed in the machine shop. With the lat- 
ter, much of this expense labor is eliminated. The amount of fur- 
nace attendance required will also vary widely with the heat 
source used. In one plant the saving of this expense labor by 
installing the furnaces in the machine shop exceeded the total 
cost of fuel. 

Working conditions around the furnaces affect heat treating 
costs, and, while difficult to capitalize, must, nevertheless, be given 
consideration. The health and morale of the heat treaters and, 
consequently, their usefulness, is greatly affected by atmospheric 
conditions in the heat treating room. Improved conditions mean 
greater usefulness and smaller labor turnover. 

Another item of labor cost that requires investigation is the 
possibility of using less labor as well as less skilled labor, through 
the use of automatically controlled and automatically operated 
furnaces. Savings from this source have, in many eases, greatly 
exceeded the total cost of fuel. 

In studying heat treating costs, one thing that should always 
be borne in mind is that any generalizations are to be avoided. 
The great diversity of conditions met in the heat treating |ield 
make it essential that costs be specific if any value can be attached 
to them. Each problem requires individual study. 
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(he difficulty of making a cost analysis along the lines sug- 
vested in this paper have forced many manufacturers to be con- 
tent with ‘‘half a story’’ and to base their conclusions on items 
of cost most readily obtainable, hence, the undue emphasis placed 
on relative first costs and relative fuel costs. Only in large man- 
ufacturing plants where repetition work is being done, can such 
costs be accurately obtained. 

There is at present great need for a thorough and unpreju- 
diced investigation which will assist manufacturers in more ac- 
curately determining the overall cost of heat treating. This prompts 
us to venture here the suggestion that the American Society for 
Steel Treating, with its desire for usefulness and its interest in 
the advancement of the science and art of heat treating, might 
well consider directing a study along these lines. 



















GEARING AS A MEDIUM OF INDUSTRIAL 
POWER TRANSMISSION 


By O. N. STONE 


Abstract 


This paper discusses the essential points which 
should be given consideration by gear users from th: 
standpoint of design, material and thermal treatments, 
when specifying conditions under which gears should 
be produced. The author brings out the importance o/ 
closer co-operation between the user and the produce 
of gearing which will enable better equipment to be pro 
duced by machinery manufacturers. 


ov discussing the subject of gearing as a medium of power trans 
mission, the author will not enter into a theoretical discussio) 
of the best tooth-form for a given purpose, or the type of machine 
to cut a gear, or upon any of the numerous technical phases o! 
gear construction and design. The purpose of this paper is to 
bring to attention the general details requiring consideration by 
the gear manufacturer. 

The present advanced art of producing gear teeth has been 
—like most other mechanical developments—a gradual evolutio: 
from primitive beginnings. We find that as early as 350 B. (. 
Aristotle, in one of his works on mechanies, indicates that he knew 
of toothed wheels. For a considerable period of time, gear teeth 
were nothing but ‘‘ecogs’’ of indeterminate form. Somewhat later 
a few engineers found it desirable to give these cogs some particula 
shape, in order to decrease the noise and increase the wearing 
qualities. However, it was many years before engineers and scien- 
tific men discovered that this problem was well worth the attention 
of the keenest minds. Without doubt, the early studies of scien 
tists, in their efforts to produce theoretically correct gear teeth, 
were scoffed at in their day, and their work was looked upon by 
‘*practical men’’ as a dream and a waste of time. A few of them 
had vision and persistence, and to them we owe a debt of gratitud 
for their pioneer work. 


A paper presented before the Winter Sectional Meeting of the Socitty: 
Cincinnati, January 15 and 16, 1925. The author, Orville N. Stone, member 
A. 8. S. T., is assistant chief engineer, Van Dorn and Dutton Co., ge 
specialists, Cleveland. 
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We find that Willis, Herrmann, Olivier, MeCcrd, Beal, 
Bilgram, Lewis, Grant, Gleason, Fellows, and Eberhardt devoted 
themselves to this science and the result was a succession of ad- 
vances in the theory and practice of gear design. Gear teeth are 







‘ 


ot mere ‘‘cogs’’ now, but have the curves of their outlines mathe- 
matically determined and accurately developed by highly special- 
ized machine tools. 

Today a world without gearing is inconceivable. The construc- 
tion of mechanical equipment in many instances would be impos- 
sible without the use of gears. The automobile of today, as an 
example, could not exist without them and modern machine tools 
are absolutely dependent on their use. This might well be said 
of the whole field of special machinery, upon which depends the 
industries of the world. The gearing of any machine, whether it 
is a locomotive, tractor, automobile, or machine tool, is as vital a 










factor to its successful operation as the prime mover or operator. 


TYPES OF GEARS 











Krom a commercial standpoint, gearing may be divided into 
three main groups, namely: gears for automotive requirements ; 
vears for railway use; and gears for service to the industries. 
While a long discussion might be had on either one, this discussion 
will be confined to that of the industrial gear. 










ev Gears serve numerous purposes in the capacity of eliminating 
eth slippage or loss of power, such as might occur with other methods 
ter of industrial power transmission involving friction wheels, belts 
Jat or rope drives. The four principal purposes for industrial gearing 
ing are as follows: 

wn 1. To transmit power 

_ 2. To change speeds 

le] 9 ry : ; ic iC 

er 3. To change the direction of rotation of any particular 
% part 
ee 4. To change the point of application of the power which 
: is being transmitted. 

di 








The question of gear design is one which must be given much 
‘onsideration. The points that one man considers essential to good 
lesign may not be held in such favorable repute by other engineers. 
ere are certain fundamental considerations of design, which 
ust be taken into account to produce satisfactory gears. While 
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it may be possible without some of these features to turn ou: q 
partially satisfactory product, yet it must be realized that poor 
features naturally handicap and tend to slow up production. 
The principal requirements of a well-designed gear are tliat 
it be of uniform section and have a tooth-form that will most 
readily meet the service requirements as to fiber-stress and loading. 
Machine manufacturers should cooperate with the various plant, 
in which the gears may be manufactured so that the design may 
bear a close relationship to the methods used in producing the gears. 


Metuop oF MouNTING GEARS 


In designing gears careful attention must be given to the 
method of mounting. The best gear that can be produced will not 
give satisfaction unless properly mounted. Many noisy gears 
would not be noisy if installed with quiet bearings. The shafts 
should be stiff, the mountings rigid, and the bearings as close to 
the center of load-application as possible. Satisfactory gears are 
judged by the sounds they make when in operation, and they 
cannot run quietly unless they are properly mounted. 


In the past, too little attention has been given to the mount- 
ing of gears. The gear manufacturer desires to turn out a fin- 
ished product which will perform in accordance with the cus- 
tomers’ specifications, but gears must be given at least fair condi- 
tions under which to operate. Much time and energy can be saved 
by giving close consideration to design and method of mounting 
before the manufacturing work is undertaken. Machine manufac- 
turers will save themselves much money and avoid misunderstand. 
ings by submitting their designs and assemblies of their gear re- 
quirements to the gear manufacturer for his study before placing 
contracts. 























MATERIALS 





In the selection of the proper material for the well-designed 
gear, we must carefully analyze the application of the load to the 
gear and determine whether the duty is to be continuous or inter- 
mittent. Also, we must consider the wear on the gear teeth, as a 
gear with teeth that have their surfaces rough and not true to the 
proper tooth-form are very inefficient. If the gear is subjected 
to low stress and very little wear, we may consider the use of 
east iron, bronze, soft steel, aluminum or non-metallic material. 
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-metallie materials, such as rawhide and the various impreg- 
ed duck products on the market, are approximately as strong 
east iron, and are utilized where the reduction in the amount 


of noise is the prime consideration. 


In ease the gear is subjected to great wear without severe stress 
or repeated impact, we may use hardened gears made of plain car- 
bon steel. Where there are high stresses present, gears should be 
made from forgings of a suitable alloy steel. 


Where the gear is to overcome severe impact and other high 
stresses but subjected to normal wear, it is preferable that we 
use a forged blank of a high grade alloy steel and oil-harden it. 


With castings specified by the designer, the gear manufacturer 
is not confronted by any very serious problems. It is important, 
however, that the various sections be kept uniform in order to 
overcome shrinkage cracks, which are liable to occur when produc- 
ing the casting at the foundry. This is especially true with steel 
castings. Liberal fillets should be provided. 

In some cases cast iron is a better material for gears than 
east steel. This is dependent on the service requirements, whether 
or not the desired strength can be obtained without increasing the 
weight. Cast iron gears are easier to cast, come out cleaner, and 
require less machining than east steel gears. There are many 
places where cast iron gears will give perfectly satisfactory results, 
and where conditions are favorable this material is quite satis- 
factory. Many foundries do not seem to understand that the way 
to obtain a good grade of cast iron for gear purposes is to have the 
combined earbon high and in solution, thereby preventing the ecar- 
bon from erystallizing out. By casting the metal so as to give the 
necessary chill will also aid in retaining a sufficient quantity of 
carbon in solution. With the above considerations, a gear can be 
produced having greater wearing qualities. 


It should be realized that a point can be reached at which it 
would be impossible to machine the stock without annealing. A\I- 
though some manufacturers are annealing their iron castings, it 
is desirable to keep the total carbon content within a range that 
will permit machining without previous annealing. 

A good gear iron has a total carbon content of 3.00 
per cent with 2.50 to 2.75 per cent of silicon. Such castings 
will have a seleroseope reading of about 35. The practice of add- 
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ing about 15 to 20 per cent steel to the cupola charge has } 


en 
found to produce a much better gear. The addition of this sice| 


increases the density of the iron and also its strength, imparting 
better wearing qualities on the gear teeth than are obtainable with 
ordinary cast iron. 


Steel castings either of the plain carbon or alloy types are 
utilized in the manufacture of heavy gears for severe service. 
Small-sized gears may be cast within certain limitations but it js 
usually desirable to make gears having a diameter of less than 1) 
inches from forged blanks. Of course, there are small specialty 
shops where small steel gear blanks can be cast very successfully. 
Plain carbon steels are used as a rule for gear castings of medium 
size. This is due to the fact that the alloy steels are more difficult 
to cast. For the past 10 years purchasers and manufacturers 
have been giving increased consideration to the heat treatment oi! 
steel castings. Many gear manufacturers do not anneal their cast 
steel gears of the smaller sizes. It is, however, desirable that all 
steel castings be properly annealed previous to the machining oper. 
ations. This is one way to overcome the possibility of having 
coarse granular structure in the gear teeth. which has been found 
to be quite detrimental to the life of the gear in service. 


The field of the forged steel blank both in the hand- and 
drop-forged class has for the past decade been increasing steadily 
until at the present time we find a large percentage of gear users 
specifying that their gears shall be made from forged steel blanks. 
The field for the forged gear blank is much greater than at present, 
and with a closer cooperation between the forgeman and the heat 
treater, better gears will be produced than has been the ease in 
the past. The principal reason for giving preference to the forged 
blank is from the standpoint of economy. This statement may be 
substantiated by the following facts: 


1. Each and every blark can be relied upon to-be converted 
into a finished gear. Hidden blow holes, such as may be found in 


castings, will not be found after expensive tool work has been 
done on the blanks. 


2. Entire freedom from sand spots and chilled surfaces which 
in turn cause excessive tool wear and in many eases tool breakage. 
3. <A greater refinement in the structure of the metal. 

The forging of gear blanks presents a problem with many 
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-iderations. The temperature at the beginning and end of the 
rving operation should be held within certain well detined limits, 
rding to the forging temperatures of the steels being used. 
Overheated gears are produced by excessive temperatures and cau 
he used only after an expensive corrective treatment has been 
employed. Burnt gear blanks can never be properly reclaimed. 

In ease too low a finishing temperature has been used, the 
result is a cold strain which when relieved in heat treatment may 
reveal eracks, seams and fissures. 

As a general rule, the flow lines of the metal in a forging 
should be at right angles to the forces applied to the gear teeth 
while in operation. It is evident, then, that a flat gear blank can 
be produced under a drop hammer, while those in which length is 
the predominating feature can best be produced by a forging 
machine. The size of the hammer has an important bearing on 
the problem. A large blank cannot be satisfactorily forged under 
a light hammer, because the time required to close the dies permits 
the blank to eool, and results in too low a finishing temperature. 

Assuming that the forging of the blanks has been handled 
in a satisfactory manner, the next step is the preliminary heat 
treatment of the forgings previous to the machining operations. 
This initial treatment should not only place the blanks in a machin- 
able condition but in the ease of gears subjected to great stress, 
should relieve the distortion which is liable to oceur after hard- 
ening. With the mild steels, this initial treatment consists simply 
of a short annealing or normalizing which removes most of the 
stresses which have been set up and renders the forgings suitable 
for machining. On the alloy and higher carbon steels, however, 
this is insufficient. Gear blanks of these steels should be normal- 
ized and eooled slowly or should be first quenched from a suitable 


temperature and then tempered sufficiently to enable them to be 
machined. 


Heat TREATMENT 


In the thermal treatment of the gears we have two general 
classifications to consider—case hardening and oil hardening. There 
are differences of opinion in the production of gears as to 
whether the case hardened or oil hardened gear is the best. As 
mentioned previously, when the gear is to be subjected to great 
wear without severe stress or repeated impact, case hardened gears 
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should be used. Case hardening may be accomplished in any 
of three ways; by pack carburizing, liquid carburizing or 
carburizing. The methods employed in each of these processes 
well known. Plain carbon steels are used extensively in the < ase 
hardened form but not for the more severe kinds of service becuse 
of the low tensile strength of the core. With a carbon conten: of 
0.10 to 0.20 per cent and preferably 0.17 per cent, 70,000 pounds 
per square inch represents a good average value. Of course, it js 
understood that accurate tensile tests cannot be made of case 
hardened products and any values given are only approximations. 
With the use of straight carbon steel, not only is the tensile 
strength low, but the case is much more likely to spall off under 
heavy service than when an alloy steel is used. The type of alloy 
steel used depends upon the load-carrying capacities required and 
the desired physical properties. 


as 
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TIME REQUIRED FOR CARBURIZING 


It is recognized that low temperature carburizing gives as effi- 
cient results as carburizing at high temperatures, and that the added 
time necessary to carburize at low temperatures is more than offset 
by the saving in fuel, furnaces, containers, carburizing compound 
and life of the finished article.. Also the final heat treatment is 
more simple to perform if the carburizing has been done at a lower 
temperature. If brittleness in the finished product is a minor con- 
sideration, we may use a high carburizing temperature, but as 3 
general rule the best results with gears are obtained by the use 
of a lower and uniformly regulated temperature. 

There are various treatments that are advisable after the car- 
burizing operation has been completed. After being held at the 
carburizing temperature for the required time to produce the nec- 
essary depth of case, the grain-size of the case and core of the gear 
has been enlarged due to the long soaking at high temperature. 
The excess carbide present will form a network between the grains 
or will separate in large masses if cooled slowly. If quenched in 
oil from the carburizing temperature while this excess carbide is 
in solution, the carbides will precipitate in extremely fine par- 
ticles and will not have time to separate between the grains. his 
quench will also have a hardening effect upon the core, whereas 
a ductile core is desired. The disadvantages are that it does not 
have any refining action upon the coarse-grained core; that tlic 
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proper quenching temperature for the core is below the usual 

urizing temperature; and that large blanks are difficult to 
handle on account of the heat. For this reason quenching directly 
from the earburizing box should be avoided except in cases where 
4 hard surface is desired and low strength and toughness of core 
is sufficient. The usual practice is to allow the gears to cool in the 
hox and then reheat them to a temperature which will refine the 
core and also break up any undesirable structures of cementite. 
Good results may be obtained by a single quench. In the single 
quench the core is refined but not the case. 

For the best results a double quench is desirable—the first at 
a temperature sufficiently high to refine the core, and the second 
ata lower temperature to refine the case. This final quench may 
be in oil or water according to the type of steel. After the 
final hardening, the gears should be tempered to relieve the hard- 
ening strains and secure increased toughness. 

The life of a case hardened gear is determined by the time 
required for the wearing down of the case to the core, at any 
point. Likewise if the case cracks it will flake off and thus the 
gear is useless. As a rule the actual cost of case hardening runs 
slightly higher than that of oil hardening. 

The relative merits of case hardened and oil hardened gears 
is one which is receiving a great amount of attention by gear users. 
Krom our experience we find that the tendency at the present time 
is to use the oil hardened gear. As a general rule the oil hardened 
gear can be counted on for a steady uniform wear. In the past, 
the oil hardened gear was severely criticized on account of pitted 
tooth surfaces which were found after limited service. Today, 
with the steel mills manufacturing a higher quality material and 
with the improvements in the science of heat treatment, an oil 


treated produet ean be made which withstands the most severe 
service. 



























AuLoy STEELS 







The leading role in the increasing rapid advancement of steel 
in the industries has been played by the principal alloys, such as 
nickel, chromium, vanadium, molybdenum, ete. These, while of 
zreat Importance in themselves, have been strongly supported by 
improved methods of manufacture, together with a great accumu- 
lation of knowledge of the principles and practice of their improve- 
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ment by thermal treatment. The high stress demands of present day 
constructions are such that many of them could not possibly be 
met by a material other than a heat treated alloy steel. 

Many alloy steels in the higher carbon contents are available 
for oil hardened gears, such as the straight nickel steels, the 
chromium-nickel steels, the straight chromium steels, and many 
other alloys containing combinations of tungsten with or without 
nickel, chromium, vanadium, ete. Each of these alloys have their 
merits, but for the general conditions we find that a gear made 
of a straight chromium steel when properly heat treated cives 
splendid results. This material is well adapted for forging and 
if properly annealed, machines very satisfactorily. 

In the annealing of gear blanks made from this alloy steel, ; 
spheroidized cementite structure is desirable. Annealing is ear- 
ried on in a continuous furnace approximately thirty feet long 
and is done in a cycle of three stages. In the first stage the blanks 
are thoroughly heated to a temperature of 1550 degrees Fahr. and 
then cooled quite rapidly to about 1200 degrees Fahr. They are 
then reheated to 1300 degrees Fahr. and cooled in air away from 
all drafts and moisture. This leaves the blanks with a Brinel! 
hardness of 196 to 207, without the presence of free ferrite in 
masses, allowing a maximum rate of cutting speeds on all opera 
tions, with the least amount of tool wear. 

This alloy steel also has the advantage of possessing a wide 
temperature range for the heat treating process and is not subject 
to excessive warpage. After a final temper this alloy has a hard- 
ness sufficiently high to withstand heavy tooth pressures without 
pitting. The Brinell hardness obtained ranges from 512 to 559. 
It is well known that the presence of chromium in a steel has a 
refining influence on the grain and prevents to a large extent the 
development of the so-called crystalline structure. It likewise 
raises the critical points and reduces the rate of change in the 
eritical ranges, thus enabling the steel to acquire a greater hard- 
ness without increased brittleness. This chromium steel has the 
characteristic fineness of structure which results in toughness with- 
out loss of ductility, resulting in greater resistance to wear. 


CONCLUSION 
As previously mentioned, satisfactory gears are often judged 
by their sound when running. No doubt many of us in passin¢ 
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9 of gears in operation have heard a vibrant clatter and elash 

as though they were attempting to imitate a blacksmith shop. 
; is one of the most objectionable and inefficient conditions which 
exist in a gear train. 

A prime essential in mechanical efficiency is lubrication and 
this is especially true of efficient gear operation. Friction cannot 
be eliminated by even the most scientific efforts in gear design. 
When gears are in mesh there must occur a certain amount of 
sliding and rolling friction, and pure rolling friction is a scientific 
ideal that is rarely obtained in practice. <A noisy set of gears in- 
dicates imperfect mesh, which is the greatest cause of wear. Re- 
peated impacts cause vibration which is an objectionable condi- 
tion. The progressive manager, superintendent and engineer to- 
day fully realizes the importance of gear lubrication which results 
in one of the most vital factors—gear preservation. Therefore, it 
can be said that gear Iubrication is as important a problem as 
any other phase of industrial plant lubrication. 

In closing, the author desires to leave with you the thought 
that better gears can be produced by gear specialists if we all use 
our efforts for closer cooperation. This in turn will mean that 


better equipment can be produced by the machinery manufacturers. 
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FUELS AND FURNACES FOR HEAT TREATING 
By W. TrInKs 


Abstract 


In this paper are discussed three classes of fuel, 
gaseous, liquid and solid, in addition to electrical energy. 
The advantages and disadvantages of each fuel used for 
heat treating are given. The proper selection of a fuel 
depends not only upon the B. T. U. content, but to a 
greater extent upon the form value of the fuel and the 
quality of the heated product. 

The author describes the methods of recuperation, 
preheating and the compensating or counter-flow prin- 
ciple used for salvaging heat. Methods of heat transfer 
include salt and lead baths, muffle furnaces, and open 
chamber furnaces. Batch type and continuous furnaces 
for handling materials are discussed as well as various 
types of conveyors and hearths. Methods of heat appli- 
cation are also covered. 


















UELS and furnaces cover a wide field of application. Many 
books have been written on this phase of industry without 
doing the subject justice in its entirety. That being so, you will 
realize that it is utterly impossible to treat the subject adequately 
in one paper. The author will, for that reason, limit himself to 
the application of fuels and furnaces in the field of steel treating. 
This latter term is rather broad, because heat treating includes 
processes which are carried out over several temperature ranges. 
For certain operations, such as blueing and tempering, a tempera- 
ture between 600 and 1000 degrees Fahr. (315-540 degrees Cent.) 
is needed. For tempering after quenching, temperatures between 
1000 and 1200 degrees Fahr. (540-650 degrees Cent.) are pre 














A paper by W. Trinks, professor of mechanical engineering, Carnegie |0- 
stitute of Technology, Pittsburgh. This paper was given before the Cleveland 


chapter ’s night course given under the direction of Professor H. M. Boy'!ston, 
Case School of Applied Science. 
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FUELS AND FURNACES 59 
sribed. For quenching we need temperatures around 1400 de- 

; Fahr. (760 degrees Cent.). Annealing is carried on at a 
temperature around 1600 degrees Fahr. (870 degrees Cent.). Still 
other operations, such as carburizing, require temperatures between 
1700 and 1800 degrees Fahr. (925-980 degrees Cent.). Pressing 
and bending of sheets and plates are done at temperatures around 
1900 degrees Fahr. (1038 degrees Cent.). For rolling and forging, 
steel is heated to 2200 degrees Fahr. (1205 degrees Cent.). If 
heavy pieces that have to go through a series of operations are to be 
finished in one heat, their temperature is raised as high as 2350 
degrees Fahr. (1287 degrees Cent.). Slabs and ingots for sheets 
and plates are heated to 2400 degrees Fahr. (1315 degrees Cent.) 
for the purpose of welding up blow-holes. 









While the term steel treating covers all of these temperature 
ranges, we will consider more specifically furnaces for the tem- 
perature range between 1100 degrees Fahr. and 1400 degrees Fahr. 
(595-760 degrees Cent.), with oceasional reference to the other 
temperatures. Fuels and furnaces are not an end in themselves; 
they are only tools that assist in heat treating. Let us consider 
the fuels first. 










FUELS 







In the list of fuels we have three groups, gaseous fuels, liquid 
fuels, and solid fuels. In this list, electrical energy stands in a 
group by itself. It is not a fuel, but it is a source of heat energy 
which, as far as our purposes are concerned, takes the place of fuel. 








Electrical Gaseous Liquid ; 
Energy Fuels | Fuels | Solid Fuel 
—— - a SE aan § 

Natural | City Kerosene ‘Anthracite coal ) = 
| Cokeoven| Raw producer Light fuel oil 'Bituminous coal | & 
| Carbo Clean producer, Heavy fuel oil |Coke = 

Water Blast furnace Tar | Wood gs 

Oil - 


| Powdered coal 













Strictly speaking, we should include tar oil in this list, but i 
is not of as much importance in this country as it is in England 
and in Germany. Tar oil is a very light oil, which is made from 
low temperature carbonization of coal. 

We will review this list and eliminate those fuels, the use of 
which is not commereially feasible. 
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Blast furnace gas is not used except in a few steel plants. 
therefore it does not enter into our consideration. Coke oven vas 
is likewise used only in steel plants and in shops that work in con. 
junction with steel plants. Raw producer gas is useful for rough 
mass-heating, more particularly for forging and rolling purposes. 
Its use is not increasing, because in steel plants where much rough 
heating and open hearth melting is done, we try to replace it by 
coke oven gas and tar. For average heat treating we eliminate 
it from our list, leaving natural gas, city gas, clean producer gas. 
water gas, carbo gas, and oil gas. Carbo gas is a mixture of clean 
producer gas made from coke and of distillation gases. If coal, 
going to a gas producer, is heated gradually, the volatile matter 
is driven off before the coal enters the producer. That volatile 
matter consists partly of vapors and partly of gases. The vapors 
can be condensed and the gases can be mixed with the clean pro- 
ducer gas which is made from the remaining coke. The mixture, 
in this country, is known as carbo gas. While carbo gas is a 
desirable fuel, the gasifier installation is so expensive that most 
of us will not have to worry about that gas for some time to come. 
This elimination leaves natural gas, city gas, water gas, clean pro 
ducer gas, and oil gas. 


Although the gasification of fuel oil and the production of an 
oil gas have been tried repeatedly with but little success, ‘‘oil gas’’ 
in its present form is something brand new. A concern in Nev 
Jersey has produced a gasifier, or, better said, a vaporizer, which is 
no larger than a good sized alarm clock. A light oil, and a few 
per cent of the air required for combustion combine on a hot spot 
and produce a mixture of oil gas and oil vapor which burns just 
like natural gas or manufactured gas. The small size of the gasi- 
fier allows it to be located close to the furnace, so that condensation 
of the oil vapor is obviated. For the present we can eliminate 
oil gas, because the use of the gasifier will be limited until the 
sales price is low enough to warrant its general adoption. In 
consequence, we need consider only natural gas, manufactured 
(city) gas, clean producer gas, and water gas. 


In a similar manner we ean reduce the list of liquid fuels 
Gasoline and kerosene drop out because they cost too much and 
do not offer advantages that are commensurate with the cost. 
Tar is also out because it is a by-product of the coke works, which 
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FUELS AND FURNACES 61 
isually attached to a steel plant, and because it is burned direct- 
ly in the steel plant or sold for manufacturing purposes. It is a 
dirty fuel and has the disagreeable property of depositing solid 
coke if heated to a high temperature, and makes a large amount 
of black smoke if the temperature is too low. 


As a result of this elimination we need concern ourselves with 
one liquid fuel only, and that is fuel oil. 

Krom the list of solid fuels, we can eliminate anthracite and 
wood, because they can be had in a few places only. Bituminous 
‘coal and coke are burned ‘‘on the grate,’’ but the number of fur- 
naces using fuel in that manner is decreasing. Remarkably good 
heating has been done by burning coal or coke on the grate, but 
the attaining of that objective presumes skill not only in design 
but more so in operation. And as long as more convenient fuels 
which produce good results without the exercise of so much skill 
and care are available, manufacturers are not willing to pay high 
wages for skill in burning coal on the grate. In consequence we 
can, in the great majority of cases, eliminate coal and coke on the 
crate for steel treating purposes. 

Powdered coal is a useful fuel for rough work. It is not a 
useful fuel for precise work because powdered coal carries ash, 
and the ashes are deposited on the work which is being heated. 
Moreover, powdered coal is a fuel for large plants, because the 
preparation of powdered coal is extremely expensive in a small 
plant. It is still better for cement kilns, because the ashes make 
more cement, but, unfortunately, the ashes make neither more nor 
better steel. For that reason the steel treater will not have to 
concern himself about powdered coal for some time. Some day a 
genius may come along and make a small unit-pulverizer which 
produces a uniformly fine powder, and does it consistently. It 
is true that we can buy unit-pulverizers now and that they give us 
a reasonably fine powder when they are new, but after they have 
heen running for two or three months, the powder is coarse. 

After this process of elimination we have only a few fuels 
left, namely, natural gas, city gas, water gas, clean producer gas, 
light fuel oil, heavy fuel oil. We have come down to six fuels 
and to electrical energy. Each one has its field of application, 
and the problem is to find the right fuel for the right job. This 
problem is one of the items that we shall discuss in this paper. 
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Let us investigate the development in a chronological or his. 
torical order. Eight to ten years ago, natural gas and fuel oj] 
were the standard fuels for the treating of medium sized s}ee| 
pieces. For small work, such as small tools, city gas could com. 
pete with the other fuels. In those days the usefulness of fuels 
was judged almost entirely by the cost per B.tu. A gallon of 
fuel oil has a heating value of about 140,000 B.t.u. If we pay § 
cents a gallon, then we get about 18,000 B.t.u. for one cent. Nat 
ural gas has a heating value of 1000 B.t.u. per cubic foot and in 
many localities costs 50 cents per 1000 cubie feet. We get, there. 
fore, 1,000,000 B.t.u. for 50 cents; for one cent we get 20,000 B.t.u. 
We see that per B.t.u. these two fuels are close together in cost. 
Now let us compute the B.t.u. cost of city gas. It has in the 
neighborhood of 500 B.t.u. per cubie foot. We pay one dollar 
per thousand cubie feet. Then we get 500 X 1000 for 100 cents, or 
for one cent we get 5000 B.t.u. A commonly drawn conclusion 
was that city gas was too costly, being four times the price of the 
other two fuels. Therefore, steel treaters figured that natural gas 
and fuel oils were the fuels to use, except for small and precise 
work. 

Then came electricity as a source of heat energy. When the 
propaganda for the electrically heated furnace began,.the builders 
of oil-fired furnaces and of gas-fired furnaces sat back and smiled. 
They reasoned that electricity as a source of heat energy would 
never interfere with their business. Let us follow their method 
of reasoning. ‘‘If you get one kilowatt hour of electric power for 
one cent, you enjoy a very low rate. Most of us pay 5 or 1 
cents. But one kilowatt hour equals 3400 B.t.u. In other words, 
we get 3400 B.t.u. for one cent. Since city gas has not been able 
to make much headway at 5000 B.t.u. for one cent, then why 
should electricity, which delivers only 3400 B.t.u. for one cent, 
give us any concern?’’ On the other hand the manufacturers 
of electrical equipment said, ‘‘It is not the cost of the fuel that 
counts. It is the ultimate cost of perfectly heated and finished 
product that counts. If electricity were four or five times as 
expensive as it is now, and heated material without any scaling 
or any rejections, it would be cheap compared to any fuel, if that 
fuel resulted in sealed, pitted, burned work, with hard spots— 
material of which one-half would have to be thrown away.’’ On the 
basis of this reasoning a new term was introduced in fuel tech- 
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nology. It is the term ‘‘form value.’’ It has been used in some 

the commercial literature for quite a number_of vears, and 
means the value which the form of the heat energy has in contra- 
distinetion to the B.t.u. which we get for one cent. The latter 
furnishes, at best, only a crude comparison, because it does not 
represent the heat which we can put into the steel for one cent. 
With fuels, the available heat is only a small fraction of the poten- 
tial heat in the fuel. In the case of electrical heating, the avail- 
able heat, that is to say, the heat which we put into the steel is 
a large fraction of the delivered energy, because electricity is an 
energy of a high class. Like light, it is one of the highest forms 
of energy which we have, a form of energy which can be converted 
into heat without any loss. To use a simile, it can be bottled up. 
Electricity ean be converted into heat in such a manner that 
almost all of it can stay in the furnace and practically none has 
to be taken out. With fuels it is quite different. With them, we 
must make the heat in the furnace by combustion and allow the 
products of combustion to escape. We cannot do like the in- 
ventor of a eertain steam turbine which, in his opinion, used so 
little steam that it did not need an exhaust. It would be great 
if we could do the same trick with fuel-fired furnaces, but, of course, 
we must let the gases out, and they take a large amount of heat 
with them. If we could extract all the heat from the flue gases 
and put it into the steel we would save a great deal of fuel, and 
this is what a good many furnace engineers try to do by the use of 
recuperators or regenerators. We can also use the heat of the flue 
gases for preheating the steel, but as soon as the furnace builders 
use any of the heat saving devices their sales departments get 
into difficulties because they cost money. When people buy fuel- 
fired furnaces they seem to prefer the simplest possible furnace— 
a space surrounded by four walls, covered by a roof and equipped 
with a burner to produce heat. It is difficult to induce furnace 
purchasers to pay for high class equipment as long as fuel is cheap. 
The slogan is, ‘‘ Reliability first, economy second.’’ And since the 
cost of fuel is always a small fraction of the total cost of heating, 
little or no attention was paid to fuel saving. It was not until the 
prophets of the electric furnace came around and pointed out 
what could be done with electricity that the builders of fuel-fired 
furnaces began to wake up to the situation. The author holds no 
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brief for electrical heating, but we are forced to admit certaiy 
advantages which this form of energy offers us. 

Among the advantages, two stand out prominently. One is 
comfort of the workmen. You can have any electrically heated 
furnace in the plant without suffering any discomfort from heat, 
because the cost of electrical energy is so high that most excellent 
heat insulation pays well. Especially in the summer, working 
around an electrically heated furnace is more pleasant than work- 
ing around a fuel-fired furnace. In addition, it is to be noted that 
the electrically heated furnace discharges no fumes. 
stack. 


It needs no 
The second advantage is that an electrically heated furnace 
ean be put in any place which can be reached with a eable, and 
a cable is easily run almost anywhere. The result is that the fur 
nace can readily be placed directly in the path of manufacture. 
If the process of manufacturing requires a forging machine, a 
lathe, a planer, a milling machine, heat treating and quenching 
equipment, grinding and finishing machines, all of this equipment 
ean be laid out in a continuous straight line. And if a change in 
the layout is required, the furnace can easily be placed where it 
is needed. There are no gas or oil mains and no stacks. There 
is no regenerator which causes the furnace to become part of the 
building. We could never relocate a regenerative furnace with- 
out a complete rebuilding. Summing up, we have advantages 
in the electric furnace which no fuel-fired furnace can offer, name 
ly, a small amount of radiated heat, the absence of fumes, and semi 
portability. 


In the comparison of fuels and furnaces, the term ‘‘thermal 
efficiency’’ is often used. By thermal efficiency in furnace work 
we mean the ratio 


heat in steel 
heat in energy 


We have used the word ‘‘energy’’ instead of fuel in the denom- 
inator because we have to include electricity. The thermal effi- 
ciency for fuel-fired furnaces, particularly for oil-fired furnaces, 1s 
frequently as low as 15 per cent. For electrically heated furnaces 
it averages 75 per cent. The ratio is one to five, approximately. 
Reference has already been made to the fact that with electricity 
we get 3400 B.t.u. for one cent and that with oil we get 15,00. 
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with oil, the valuable heat is only 14% of that value in com- 
parison to electricity; dividing 18,000 by 5 we get 3600 available 
Bt... for one cent. We see that on the basis of available heat it 
is ulmost a stand-off unless we can buy oil very cheaply, for 314 to 
5 cents, or thereabouts, per gallon, or else build better oil-fired 
furnaces. However, steel treaters do not pay as much attention to 
thermal efficiency now as they did in former years. In this con- 
nection it is significant that a good many firms which six years 
ago had no thought of building electrically heated furnaces are 
not only building them now, but are making a specialty of fur- 
naces of this type. There are conditions under which nobody 
would think of using electric heat. Take, for instance, the heating 
furnaces in a steel plant. Let us consider an average steel plant 
making 100,000 tons of steel per month, and let the blooms be 
reheated; then if it were desired to heat the steel electrically 
it would be neeessary to build a power plant of more than 50,000 
kilowatt eapacity for heating the steel, whereas the whole plant 
now uses only 15,000 kilowatts for rolling and all auxiliary machin- 
ery. Besides, a steel plant has so much waste fuel in the shape of 
coke breeze, tar, coke oven gas and blast furnace gas that there 
is no need for thinking of any other source of heat energy. For 
that reason, electrical heat will not make any headway in such 
plants except, perhaps, for a few soaking pits. 


We mentioned the fact that many fuel-fired furnaces have a 
thermal efficiency of only 15 per cent. On the other hand, the 
author has seen fuel-fired furnaces, particularly gas-fired furnaces, 
having an efficiency of 60 per cent when burning natural gas, city 
vas, or by-product gas. The manner in which high efficiency is 
obtained will be discussed under furnaces. If we can run a fur- 
nace on natural gas with an efficiency of 60 per cent, then we are 
away ahead of electricity, provided we produce just as good heat- 
ing. If city gas is used with 60 per cent efficiency and electricity 
with 75 per cent, then the cost ratio would be as 4 to 5. That is to 
say, we would get 4000 B.t.u. useful heat as compared to 3400 B.t.u. 
with electricity and would be ahead quite a little if we used city 
gas. As a matter of fact, one of the great problems in the fuel 
field is now whether it is better to use city gas or electricity. In 
this connection it is interesting to note that both city gas and 
electricity are sold by public utilities, and it makes little difference 
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to the latter which of the two they sell. It is all-the same to they 
whether the money comes to them through the sale of electricit; 
or of city gas. On the other hand, it makes a lot of ditfereny 
to the equipment manufacturer. And thus we find that there 
exists quite a strenuous competition between city gas and ele. 
tricity. If we review an electrical trade paper we will find tha 
electricity is very much better than gas. If we review a gas jour. 
nal we will find that gas is very much better than electricity. 


In order to become thoroughly posted on this subject, a con. 
cern making automotive equipment made a very elaborate test 
That concern put electrically heated furnaces and gas-fired fur 
naces side by side, doing the same work in the heat treating of 
small parts. The product was inspected closely for the purpose 
of determining the superiority of one energy over the other. Fur- 
nace capacity, fuel costs, and labor costs were also compared. |i 
was found that, in the plant in question, the cost of electricity 
was to the fuel cost for gas as 5 is to 3. With regard to the 
production in eight hours and the men required to handle the fur. 
naces, it was found that the labor cost of the electrically heated 
furnace was to the labor cost of the gas heated furnace as 5 to 4. 
On the strength of these comparisons, additional gas-heated fur 
naces were installed. In that particular place it paid to use 
city gas. 

You will wonder why the author pays so much attention to 
the two kinds of energy sold by public utilities corporations. ‘The 
reason is that these two sources of heat energy offer a great advan- 
tage, which is this: We open a valve or close a switch and the 
energy is there, and, moreover, it is the same today as it will be 
tomorrow and as it was yesterday. The public utilities corpora. 
tions are carefully watching the voltage of their electric current and 
the composition of their gas. The law prescribes to them certain 
limitations within which they must stay, and that is important. 
If we wish to have good temperature control and atmosphere 
control in a furnace we must have the same quality of gas, or thi 
same composition continuously. We will discuss that point a litle 
more in detail later on. Electricity is, of course, always the same, 
with the result that temperature control works well. 


With oil, on the other hand, several difficulties exist in secu! 
ing good furnace control. We may have purchased a certain brand 
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of oil; then an interference with transportation occurs and we must 
buy a different oil. One day we get 24 degrees Baume oil and the 
next day perhaps 34 degrees Baumé. The degree Baumé, as you 
know, is a measure of the specific gravity of oil and, indirectly, 
of the viseosity. But if the viscosity changes, it means new ad- 
justments all around, because, with a given setting of the tempera 
ture control, with a given setting of the oil heater, and a given 
oil, there will be correct atomization and good temperature con 
trol, but as soon as the oil changes, these are all off. We must 
adjust the heaters, adjust the pumps, adjust the burners, and in 
the meantime we spoil a good deal of valuable material in the 
furnaces. While this looks bad for oil, these troubles need not 
necessarily oeeur. If the purchaser has much foresight, he will 
install a good sized storage tank and always keep a large quantity 
of oil on the premises; in that ease the composition of the oil can 
he kept constant in spite of transportation difficulties. If oil is 
to be a good fuel for heat treating, additional precautions must 
he observed. Oil strainers must be kept in excellent condition 
and the oil heater must function properly. With oil, just as 
good results ean be obtained in heat treating as with city gas or 
with electricity, but greater skill, greater care, and eternal vigi- 
lance are required. This same thought can be carried to a logical 
conclusion. There are men who ean heat treat with coke on the 
crate just as well as with electricity, but it requires still greater 
skill than oil does.. It is unfortunately true that it is harder every 
day to find that skill. As a matter of fact, heating with coal or 
coke is fast becoming a lost art. This fact may, in part, be due 
to the physical exertion which the shoveling of coal or coke re- 
quires, 

The fuel cost for heat treating is frequently less than one per 
cent of the total cost of the finished article. For very light parts 
it is less than ¥4 of one per cent. In view of this fact, it is no 
wonder that fuel costs are considered an unimportant item and 
that convenience and certainty of results are given greater weight. 
It is the convenience and the comfort of not having to labor with 
uncertainties that have made city gas and electricity desirable 
sources of heat energy for steel treating. 


In a few plants water gas, or clean producer gas is used. 
Kither gas requires an expensive installation. In a large plant 
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—such as that of the Ford Motor Company—either water g:is oy 
clean producer gas can be used profitably, because the cost of , 
given amount of heat is much less than that of electricity o1 city 
gas, and because the large size of the plant renders careful ojera. 
tion possible. As a matter of fact, we find clean producer gas used 
at the Highland Park plant of the Ford Motor Company. In the 
same plant there are used oil, coke oven gas and electricity, the 
latter on an increasing scale.- Oil is used principally as an emer 
gency fuel when the supply of coke oven gas fails; at other times 
its use is limited. As previously mentioned, clean producer gas 
and water gas require a large plant, which must be carefully oper. 
ated. To that end, several men and an engineer must spend their 
whole time in the running of the gas plant. The labor can be 
reduced if a considerable amount of automatic apparatus is pro- 
vided; but even automatic apparatus must be kept up and super. 
vised. It is just like having a city gas plant in your own organi. 
zation with this difference, that we can shut off city gas when we 
have finished and do not have to worry about what happens. In 
a comparatively small plant, if there is an interruption of opera- 
tion at one furnace, it probably affects the whole plant, and the 
whole apparatus has to slow down. When we make the gas in our 
own plant we save a great deal in the cost of fuel, provided that 
the whole outfit is big enough to run steadily at the same heat, 
so that the reduction of fuel cost is not counteracted by increased 
labor cost and by variations in the composition of the gas, which 
latter mean spoiled and rejected material. Summing up, we find 
today an ever increasing tendency to use city gas and electricity 
in small heat treating plants. The oil-fired furnace is still hold- 
ing its own, but it is not increasing as rapidly as formerly, because 
oil offers difficulties on account of change in quality, change in 
viscosity, and because of suspended solids. What good does it do 
to install the finest possible oil burner and temperature control i! 
all at once the flame begins to sputter and becomes irregular, be- 
cause a piece of dirt that was in the oil has clogged the fine orifice 
in the regulating valve? Those who have heated with oil will 
bear witness to the fact that these are some of the trials and 
tribulations of the heater when he uses oil. This fuel usually 
contains finely divided suspended matter which should be taken 
out by strainers or scrubbers. Good operation of an oil-fired fur 
nace depends upon the auxiliary equipment. If it is kept in ex 
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cellent shape, oil can be used to good advantage. In large plants, 


clean producer gas and water gas are useful, if the gas generating 


ment is carefully operated. 


FURNACES 


We shall compare furnaces with regard to the utilization of 
waste heat, with regard to the method of heat transfer, the method 
of material handling, and with regard to the method of heat appli- 
cation. Other problems should be considered, for instance, the 
various combustion devices, the methods of converting electrical 
energy into heat, temperature control, and control of furnace at- 
mosphere. However, one paper cannot be made long enough for 
all of them, although they enter distinctly into the problem of 
steel treating. 

With regard to the utilization of waste heat we can be rather 
’. In electrical heating there is hardly any waste heat, except 
in annealing. The heat which is in the steel as it comes out of the 
furnace is the useful heat, if the steel is to be quenched, but if 
the steel is to be brought up to a high temperature slowly and 
brought down again slowly te room temperature, then all the 
heat which was imparted to the steel is waste heat, and should 
he utilized. This thought has given rise to a type of annealing 
furnace which is known as the regenerative, counter-flow, or com- 
pensating type. 

Suppose that in a long tunnel furnace or channel furnace 
there are two trains of material passing through in opposite direc- 
tions. Suppose that the walls of this furnace are heat tight and 
that we heat the center section electrically, which creates a hot 
zone. Then the material which goes out in either direction will 
radiate and otherwise communicate heat to the walls and to the 
incoming material. The latter will be heated gradually by the 
outgoing charge; the longer the furnace (if it is heat-tight), the 
more complete will be the heat interchange. If the furnace is long 
enough, the outgoing material will emerge at room temperature, 
and the incoming material will be preheated. almost to the correct 
temperature by the time it reaches the hot zone, and we wil! have 
to supply only a very small amount of heat. For annealing work 
that type of furnace, as previously mentioned, is gaining in favor. 
Evidently, it is useful only for annealing and not for quenching. 
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It is, furthermore, limited to the annealing of regular Shapes in 
regular production. It will not do for occasional work. 


The compensating principle is not limited to electrically heated 
furnaces. On the contrary, it has been successfully applied to 
fuel-fired furnaces which, in that case, bear the name of tunnel. 
kilns, or channel furnaces. In them we can salvage not only the 
heat of the annealed material, but also a large part of the heat 
in the products of combustion. At the present time, this type 
of furnace is found mainly in sheet mills, although it is success. 
fully used for annealing other material. Mention has already been 
made of the fact that the compensating principle furnishes the 
only method which we have of utilizing waste heat in electrically 
heated furnaces. But in furnaces fired by fuel, whether it be gas 
or oil, city gas or natural gas, we meet the problem of what to d 
with the hot products of combustion, the heat of which consti. 
tutes a serious loss. Furnace engineers are trying their best to 
salvage that heat. Their efforts have given rise to waste heat 
boilers, recuperators, regenerators and the preheating of the stock 
itself in a continuous furnace; 











that is, a furnace in which the 
material always comes in at one end and moves through to the 
other end, whereas the combustion takes place at the discharge end 
After the piece has been heated it is pushed out through the sid 
of the furnace or else it drops out at the end. Combustion takes 
place at the hot end, and the products of combustion leave at th 
cold end. The continuous furnace affords a cood method of utiliz- 
ing waste heat, which method is used wherever possible. It has two 
additional advantages. One is the gradual preheating of the mate 
rial. The material moves gradually from a cool zone into a hot 
ter zone and there is little danger of overheating. Second, it has 
the great advantage of saving labor. The cold material is placed 
on a conveyor, is pushed into the furnace and drops out aut 
matically at the other end. For all of these reasons the continuous 
furnace is popular. 















Recuperators are a self-suggestive method of heat salvage 
A recuperator is a device in which the outgoing flue gases transmit 
heat through a wall to the incoming air. The larger the exten! 
of the heat-transmitting surface, the more heat is transmitted and 
the greater is the saving. For the sake of economy, there should 
be a recuperator on each fuel-fired furnace, but in practice, few ar 
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® the salt or lead bath to the sharp corners of that tool is much 


> balanced-draft tile recuperators have been introduced. It now looks 


» cradual transfer of heat to the work, but with those people the 
» iuthor takes issue, because he cannot think of any more severe 
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ysed. This diserepancy is due to the fact that they are expensive 


and frequently cause trouble. Occasionally, a sharp flame will 


reach, into the recuperator and burn it out or seale it, or 





crack 
the past, there has been so much trouble with recuperators 














that most furnace owners have lost all faith in them. But a great 
deal of progress has been made by the introduction of new mate- 
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rials. such as the iron-chromium alloys. addition, certain 








as if reeuperators would come back to life again by the introdue- 
tion of modern alloys, but the people who build fuel-fired furnaces 
with reeuperators will have to hurry up as far as heat treatment 











is concerned; otherwise the electrically heated furnace may beat 
them to it. 

If the way out pass through brick 
checker work and if, later on, after the flow has been reversed, 
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the combustion air passes through the same checker work, the 
furnace is said to be regenerative. 





In steel treating, regenerative 








furnaces are so little used that we need not spend much time on 







They are too cumbersome. 


them. 


Method of Heat Transfer 


The next subject in our discussion is the method of 
transfer. 


heat 
We speak of the direct-fired or oven type of furnace, 
of the semi-muffle type, the muffle furnace, and of salt or lead 
baths. W hen 
The purpose of lead or salt baths 
with the exception of cyanide baths is that of bringing out the 
material clean and perfectly free from scale. If it were not for 
that reason there would be no need for salt baths or lead baths. 
In the heat treating of fine tools we cannot afford to have any 
pitting or the slightest amount of scale. Salt and lead baths, 
therefore, are mainly used for tool work. There are people who 
believe that salt or lead baths are used because they insure a 


Let us consider these types in the reverse order. 
do we use a salt or lead bath? 
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heating than taking a fine tool that is quite cold and dipping 
it all into a bath of molten salt or lead. 








The heat transfer from 
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aster than it ean possibly be in an oven type furnace. For that 
reason it is advisable to heat that tool first in an open chamber 
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furnace to about 850 or 900 degrees Fahr. (455-480 degrees Cont.) 
No perceptible scaling occurs below 900 degrees Fahr. Wher thp 
tool has a uniform temperature of 900 degrees Fahr., plunve ji 
into the salt or lead bath. With that procedure there is j)yeh 
less danger of losing a tool by cracking than if it were plunged 
cold into a heated salt bath or a lead bath. 

Cyanide baths serve an additional purpose besides that of 
heating. Cyanide baths are used for the purpose of effecting 
chemical change which consists of carburizing the outer layers of 
the steel. Carburizing can be done in an atmosphere of hydro. 
carbons, or in a hardening compound, or in a cyanide bath. 

In addition to insuring freedom from scale, salt baths and 
lead baths offer an additional advantage. The object being heated 
is literally suspended in heat; the latter is flowing in from all 
sides. If we hang a piece of steel from a thin wire all by itself 
in a furnace, we get the same results as far as uniformity of heat 
transfer is concerned, but we are not so sure about the non-scaling 
atmosphere. Even in an electrically heated furnace some oxyven 
is present, and some scaling is produced. 

The muffle type of furnace needs some discussion. The muffle 
causes a reasonably uniform heat transfer; it also is intended to 
produce a neutral or indifferent atmosphere around the material 
to be heated. In electrically heated furnaces the muffle serves to 
keep the charge away from the resistors, because if we push a 
tray full of steel into the furnace and have been a bit careless 
in piling it, a piece may roll off and strike the resistors, and theu 
there are fireworks in the furnace, followed by a big repair bill. 
Therefore, some furnace men like a muffle, or at least a perforated 
muffie, in electrically heated furnaces. 

While we speak of muffles and of their effect upon furnace 
atmosphere, we might mention that the problem of working with 
a correct furnace atmosphere is becoming more and more it- 
portant, because furnace men have come to realize that, in order 
to prevent scaling, we must have a peculiar kind of furnace at- 
mosphere. Air, as you know, consists of nitrogen and oxyzel. 
Nitrogen does not affect the steel, but the oxygen produces scale. 
Now let us consider the effect of the products of combustion up0l 
steel. They consist of nitrogen, water vapor, carbon monoxide, 
earbon dioxide, and occasionally sulphur dioxide. If there 
excess of air or incomplete mixing, the furnace atmosphere eontains 
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For a long time it was believed that an atmosphere of 


nitrogen, Water vapor, and carbon dioxide without even a trace 
of oxygen is perfectly neutral and does not produce scale, but we 
know now that such an atmosphere is not neutral. It has been 


found that if red hot steel is in contact with water vapor or with 
carbon dioxide, the gases break up or dissociate and the oxygen 
coes to the steel, producing scale. Therefore, the products of 
perfect combustion are not neutral or indifferent, but attack steel 
and scale it. It has also been found that the products of incom- 
plete combustion containing several per cent of carbon monoxide 
exert a certain protective action. It has long been known by 
heaters in steel plants that, if they keep a very smoky flame, the 
steel will not seale nearly as much as it does when they have a 
clear furnace. How much carbon monoxide is necessary to pro- 
tect the steel? It has been found that one per cent of carbon 
monoxide (CO) is the minimum which will have a_ protective 
influence and that three or four per cent CO exerts a fairly good 
protection, but even that amount does not guarantee perfect pro- 
tection. The formation of hard scale is prevented if the fuel is 
burned with 10 to 15 per cent deficiency of air. 
lf steel is not to be quenched but only annealed, the heatiny 
can be done in a neutral atmosphere without difficulty, and a firm 
in Germany has recently brought out an electrically heated fur- 
nace whieh ean either be filled with a neutral gas or else can be 
evacuated. In the latter case, the atmosphere cannot help being 
neutral, because there is no atmosphere. That firm uses electric 
resistors made of ordinary iron ribbon; they will not oxidize be- 
cause there is no oxygen in the furnace gases. The iron ribbon 
has a high. temperature coefficient; as the temperature rises, its 
resistance to the -flow of current- grows rapidly and no tempera- 
ture control device is needed. The .whole device is self-regulating. 
The good effects of an atmosphere which is rich in carbon 
monoxide are not obtained without cost, because each per cent of 
carbon monoxide means 2.5 to 3 per cent loss in fuel. This condi- 
tion explains the low efficiency of many oil or gas-fired furnaces 
trom which a large amount of the fuel passes away only partly 
burned. This same situation also explains why recuperators burn 
rapidly; the gases, as they enter the recuperator, contain 
10 to 12 per cent.of unburned fuel.. The slightest air leak 
produces a small blowpipe flame that burns out the recuperator 
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when and where it strikes. This whole problem creates un 
pleasant situation in fuel-fired furnaces: If we protect the steel 
we lose fuel. As a rule, the man who is responsible for the hea 


ing likes to work with a smoky flame. 














The city smoke inspecto, 
and the fuel engineer adjust the burners until there is no smoke 
and combustion is nearly perfect, but as soon as their backs a), 















turned the heater changes the burners back to produce a smoky 
flame. 









If the furnace is to be filled with an inert gas, then it mus 
be tight, and every trace of air must be removed. 
sents certain difficulties. 






Doing SO pre- 






In this respect the electric furnace has 
a certain advantage, because the same gas stays in all the time. 

















or is at least supposed to do so. An accidental discovery taught 
us how to produce a non-sealing atmosphere in electrically heate( 
furnaces. In one plant it was found that an unusually smal 
amount of electrical energy was needed for heat treating the stee! 
and, that the steel came out quite clean. Everybody wondered why 
that happened, when the same type of furnace had never give 
such 



































good results elsewhere. Then came this discovery. Th 
pieces which were heated in that particular furnace came from a 
turret lathe and had a good film of oil on them. As soon as the) 
were pushed into the furnace the oil vaporized; the oil vapo 


burned up the oxygen, producing much carbon monoxide. Be 



































sides, the combustion of the oil vapor produced heat and cut dow 





the kilowatt hours. At the present time several works hav 
adopted the expedient of spraying oil into electrically heated fur 


naces. 


















Most furnaces are built with an open chamber; that is to say, 
the products of combustion come in contact with the material to 
be heated. With gas fuels, this method of heat transfer is not ‘0 
bad. With the proper system of combustion, and with an unvary 
ing composition of the gas we can produce a good furnace al 
mosphere which contains the right amount of carbon monoxide 
(CO), and we can maintain it indefinitely. With oil fue! ther 
is some difficulty. With oil the least little bit of change in vis 
cosity or temperature in the oil will vary the atmosphere, wher’ 
as, with gas, conditions can be kept constant unless there is ° 
change in the composition of the gas. And with city gas we are 
reasonably sure that there is no change in the composition of the 
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vas. Kor that reason, the open chamber is used in heat treating by 
vas fire more than the muffle type. If a mufflle is used, then we 
should put something into the muffle to absorb the oxygen, for 
instance, powdered charcoal. The muffle has its limitations. At 
high temperatures the muffle walls become permeable to gases. 
The pores are opened up, as it were, so that the gases diffuse 
through the walls. Whenever we use muffles they should preferably 
be made of silicon carbide, because its mechanical strength is 
vreat and because it has seven to eight times the conductivity of 
ordinary fire clay. The ordinary fire clay muffle should be ban- 
ished, because it is weak, cracks easily and is not a good conductor 
of heat. 

Reference has already been made of the fact that in electrically 
heated furnaces the muffle serves the very good purpose of pro- 
tecting the resistors from contact with the charge. On the other 
hand, a muffle wall means that the ribbon or other resistor must 
work at a considerably higher temperature than the inside of the 
muffle. So we see that the muffle furnace has disadvantages ‘and 
advantages at the same time. The question is which of the two 
is greater. A compromise has recently been effected by using a 
muffle with a large number of small holes. The perforated muffle 
has the advantage of allowing heat to radiate through the small 
tioles and yet it protects the resistor or the heating element against 
material falling against them and causing a burning out and dam- 
age to the electrical resistor. 


Materials Handling 


One of the subjects worthy of consideration is the method of 
handling materials in and through the furnace. With regard to 
the method of handling we speak of the ‘‘batch type’’ and of the 
“continuous type.’’ In the batch type or in-and-out type, we lay 
the material on a hearth and pick it up from the same place where 
we put it down. A continuous furnace is a furnace in which the 
material enters at one end, keeps moving and comes out heated 
at the other end. In practice we find both types, and the question 
is When should we select one and when the other. For all small 
work, for occasional heating, for all ‘‘variety work’’ the batch 
type furnaee is the correct one. It is much cheaper in first cost 
than the continuous type, takes up less room and adapts itself 
easily to a great variety of work. The batch type furnace is made 
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either with a fixed hearth or with a ear bottom hearth. 
latter case the hearth rests.on wheels or balls. 


In the 
The material ty 
be heated is laid on a ear; the car is rolled into the furnace 


allowed to be heated, and then the car is pulled out. Noy 
question is, when do we use the car bottom furnace in heat (reat. 


» the 


ing? It serves well whenever the material to be heated is to, 
heavy and bulky to be handled through a furnace door. 1|', {o; 
instance, we have to heat treat a big steam turbine dise or shat; 
a marine shaft, or a big casting for a ship, we could not pick up 
any of them with a pair of tongs and guide it into the furnay 
and, later on, lift it out again. It is necessary to have a crane aboy¢ 
the piece and lift it up vertically. 


In this case we can do one of 
two things. 


We either lift the roof of the furnace and remove 
the piece with a crane, or we use a car. In one plant a whole 
furnace (cylindrical wall and dome-shaped roof) is lifted up and 
out of the way for the heat treating of rolls such as are used in 
rolling mills. However, that was a rather special case.  \lore 
often if we have shafts or disks to heat they are placed on a ear, 
heated, and removed from the furnace while lying on the car. 
They are then removed one by one by means of a erane anid are 
quenched in oil or water. During the war, guns and ship shatts 
were heat treated in that manner at various works. 


Material can be moved continuously through a furnace by 
several different methods. We find, for instance, the pusher type. 
the conveyor type, the rotating drum type, and the rotating hearth 
type. All of them are used in heat treating practice. 


In the pusher type furnace-the material is laid down outside 
of the furnace and is pushed through. One piece of material rests 
against the next one, a force is exerted at one end and is transmit. 
ted from piece to piece, moving all of them at the same time. Ii 
the material is of such shape that it cannot be conveniently pushed 
by transmitting the force directly to its neighbor, we frequently 
put the pieces on trays and push the trays through. Then when we 
wish to quench the charge the problem arises as to how to dump 
the charge into the oil without dumping the tray also. The problem 
has been solved in a rather ingenious manner. The tray has pro- 
jecting lugs at the back end. The tray tilts and allows the charge 
to slide off, but the rear lugs hold the tray from going into the 
quenching tank. The tray is then lifted off and is brought back 
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to ie charging end. On the way back it usually travels on rollers. 
The tray pusher type is popular for mass production in the heat- 
inv of small articles. It is much used in automobile work. The 
heat in the tray is, of course, lost. 

The chain conveyor type is popular with inventors but not 
quite so popular with the peoplé who have to use it. In its com- 
monest form it employs a chain which runs over sprockets; the 
whole chain may be in the furnace or it may be located outside 
of it. Again, it may be in the furnace on the heating travel, and 
outside on the return travel. The material is put on the chain at 
one end of the furnace and is delivered at the other end. A 
properly designed chain will carry steel of almost any shape 
through the furnace and dump it at the other end. However, 
chains are not free from troubles. If a chain gets hot, it expands. 
One part of the chain may become hotter than another and stretch 
more than the cooler part and ‘‘hang back.’’ The cooler part 
does all the pulling and is stretched beyond the elastic limit. That 
causes binding and breaking of the chain after a short time. With 
great temperature differences, we may even have compression on 
one part of the chain, caused by excessive expansion and a tendency 
to buckle, while the same force tends to stretch and break another 
part of the chain. At red heat temperatures, chains scale rapidly, 
unless made of heat resisting alloys. Unless very carefully made, 
nickel alloys are said to be treacherous. Chain links made of nickel 
alloys, in a length of four inches, are known to have warped one- 
half inch. For certain purposes, chains can be run in guides be- 
low the hearth, while attachments to the chain links reach up into 
the furnace. In that case, the chain can be made of steel or mal- 
leable iron, but the attachments must be made of a heat resisting 
alloy. Chains earry vast quantities of heat into the open and de- 
press the thermal efficiency of the furnace. This feature becomes 
serious if light material is conveyed through the furnace, and is 
most serious if electrical heat is used. 

Chains of iron-chromium alloys do well in furnaces carrying 
a temperature of 1200 degrees Fahr. (650 degrees Cent.). If the 
temperature reaches 1400 degrees Fahr. (760 degrees Cent.), trou- 
bles are likely té arise, unless design, material, workmanship, and 
operation are excellent. If the temperature exceeds 1600 degrees 
Fahr. (870 degrees Cent.) chains should not be thought of. 


TY 


‘or special purposes we use roller conveyors; for instance, 
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in the annealing of cast iron pipes, and in the annealing, ja; 
treating and normalizing of sheets we use a series of rollers. The 
rollers are all turning in the same direction and the sheet: ar 
carried on top of them. Originally, the driving mechanism was 
made cheaply and consisted of chains running over sprockets 
The motion was jerky. Every -time a chain link slipped on 4 
sprocket, a mark was made on the sheet. The finishing depart. 
ment, in such a case, had to do repeated cold rolling to cover up 
that mark. The rollers are now being driven either by worm vears 
or by machined bevel gears, for the purpose of avoiding the mark 
ing of the sheets. Furthermore, an absolutely non-sealing an 
reducing atmosphere must exist in the furnace or else the rollers 
will oxidize and seratch the sheets. 


C 


The Rocker Bar Furnace 


The rocker bar furnace is another type which has been popular 
with inventors. Like the chain conveyor, it is good up to 140 
degrees Fahr. (760 degrees Cent.). I may repeat that in the lower 
temperature range of heat treating (below 1450 degrees Kahr. 
many designs are practical which become utterly impracticable 
and impossible at higher temperatures. The rocker bar is a, beam 
which extends through the whole length of the furnace and ai 
times disappears under the hearth. It picks the materials to be 
heated off the hearth, carries it forward, and lays it down again. 
The rocker bar can make a circular motion, it can describe an 
ellipse or it can follow a rectangular path. All of these motions 
have been in use for many years, but, strange to say, only a few 
months ago a well-known firm in’ Philadelphia applied for a patent 
on the rectangular motion for a rocker bar and advertised the fact. 
Difficulties with the rocker bar are caused principally by warping 
of the beam. If the beam warps, then it refuses to move because 
it jams and binds in the grooves in the hearth. For that reason, 
and on account of trouble with, scale in the beam groove, thie 
rocker bar furnace is not as much used as the pusher type. 
In a comparison, we can say that one disadvantage of the pusiier 
type is that practically all of the heat in the trays is lost. B) 
the time the tray is picked off and rolled back and waits at the 
other end, it is so cold that most of the heat is gone. But we have 
the same disadvantage with most chain conveyors. In a certail 
sheet normalizing furnace it took three times as much fuel to heal 


ih tpt ioe tei aets 7 Py ee ye roe ae ae ee . 
LV Re Rp aye ER. VS EE I hor eee ; 








the chi 
therma 
In tha 
tage Ol 


I") 
with a 
article: 
dimens 
can be 
or it ¢ 
acts as 
hetwee 
other 
convey 
seribec 
ried U 
up, an 
itself ; 
to the 
the dr 
kiln. 
such a 
The d 
equip] 
filled 
halls ¢ 
maticé 
attenc 
into t 
nace 
from » 
type | 


excep 


| 
shape 
heart! 
It is 










FUELS AND FURNACES 


io 











the chain as to heat the sheets. We can readily see where the 
thermal efficiency will be if we lose all that heat in a heavy chain. 
In that respect, the electrically heated furnace is at a disadvan- 


tage on account of the high cost of energy. 













Drum Type Conveyor 


(he drum type conveyor, which consists of a revolving drum 
with an internal screw thread, is in great favor for heating small 
articles, such as balls and small rollers and any material of like 
dimensions, that is to say, not bar-shaped. The charge in the drum 
can be heated directly by hot gases which pass through the drum, 
or it ean be heated from the outside, in which case the furnace 
acts as a muffle furnace. The material to be heated is carried 
between the helical ribs, comes in at one end and passes out the 
other end. Inclined drums without ribs can also be used for 
conveying. The transporting action exerted by them may be de- 
seribed as follows: As the drum revolves the material is ear- 
ried up on an are by friction, but, of course, it will not stay 
up, and slides back in a vertical plane. As it slides back it finds 
itself a little farther down. It is carried up again at right angles 
to the cylinder axis and slides back vertically. It moves along 
the drum in a zig-zag fashion. The same action occurs in a cement 
kiln. The smooth drum would never do for shapes that roll well, 
such as steel balls, and that is the reason why ribs had to be put in. 
The drum conveyor is quite automatic. At the charging end it is 
equipped with a big drum reservoir so arranged that it can be 
» filled almost completely. But that reservoir admits only a few 
> balls at a time into the main drum. The heated material is auto- 
4 matically dumped from the furnace into a quenching bath. The 
» attendant dumps a charge of balls, rivets, or whatever it may be, 
= into the reservoir drum. When they have passed through the fur- 
= nace and have been quenched, they are removed automatically 
from the quenching bath with a minimum amount of labor. That 
BS type of furnace has paid its inventor well; it is one of the few 
exceptions. 
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Rotating Hearth Type 

: It is called doughnut type by some people. It has a ring- 
» shaped hearth, or table. The material to be heated is laid on the 
e hearth and is heated while it travels around the circular furnace. 
) = It is pulled out after having made almost a revolution. The ad- 
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vantage of this type of furnace is that most anything can be py 
on the hearth—a collar button as well as a railway coupler. —any 
shape of material. The hearth carries everything around, heats 
it up, and brings it back. The disadvantage is that chargine and 
discharging must be done by manual labor. And it is hard |aboy 
at that, because the material which has to be pulled out is hot. We 
ask, ‘‘Why not put an inclined scraper near the discharge door 
and serape the heated material off the hearth and out throuch 
the door?’’ That scheme has been tried; again it works fairly 
well up to 1400 degrees Fahr., but above that it does not work 
well. If we can make the hearth a practically flat, seamless sheet 
of heat-resisting alloy that will not buckle, then that seraper ar. 
rangement can be made to work without catching. A disadvan. 
tage of the rotating hearth is that it does not fit nicely into a 
straight line of operations. It causes some waste space. 


So much for methods of conveying the material throuch a 
furnace. 














Method of Heat Application 


A rather special method of heat application is partial heating, 
for instance, the heating of one end of a rod for bolt heading or 
similar work. That method does not occur often in heat treating 
except in tool hardening, in which case we heat only that end o! 
the tool which is to be hardened, while the rest of the bar re- 
mains comparatively cold. That method requires a special type 
of furnace which is adapted to receive the end of the bar only, 
while the rest of it must be out in the open: But most heat 
treating is done in a manner in which the whole material is to be 
brought up to the heat, and then we meet the question: ‘‘ How 
fast can we heat and how shall we apply the heat?’’ 

All high carbon steels and many alloy steels must be handled 
with a great deal of care until the steel has passed through the 
range of blue-brittleness. If we take high carbon steel or some 
alloy steels and pull them in a testing machine while cold, they 
are ductile and ‘‘neck,’’ as the technical term expresses it. I! 
we increase the temperature to 500 or 600 degrees Fahr. and pull 
a test bar at that temperature, these same steels will not neck bu! 
will break off short. At that temperature the steel blues, and, 
therefore, we call this action the blue brittleness of steel. Whe 
we bring steel up-through that range we must handle it carefully. 
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After we have it safely up to 700 degrees Fahr. we cannot injure 
it any more by fast heating except by burning, but below that 
temperature it is easily injured and will readily crack. There- 
fore. we must avoid expansion strains in the steel due to excessive 
temperature differences when the steel is being heated. After it 
is red to the core, we cannot hurt it any more. That fact is of the 
vreatest importance in the application of heat in furnaces. 

We cannot do good heat treating with a bright oil flame or a 
bright resistor right next to a piece of steel, because in such a 
case the outside of the steel will be heated quickly while the inside 
is still cold, and somewhere within. that piece of steel there will 
be the combination of quick temperature drop with the critical 
ranve of the blue brittleness. When that steel is cooled again 
it is full of hidden internal cracks which await their chance to 
come out into the open. The world is full of steel that has been 
injured by fast heating. In this respect, a properly proportioned 
electrical furnace has the advantage that it heats up slowly. We 
buy electricity in a peculiar way. If we buy the same amount of 
energy all day long we get a certain low rate for it, but if we buy 
100 kilowatts right along and just for a few minutes use 200 
kilowatts and then drop down again, the utility company charges 
us a great deal more per kilowatt hour than if we had avoided 
the peak load. Heating up an electrically heated furnace from 
a cold start takes quite long because we do not want to put a large 
amount of energy into it at any time lest it bring up the 
demand rate. That may be a blessing in disguise because it 
keeps us from over-heating the steel. With oil, a furnace can be 
heated much more quickly, but the quality of the steel may suffer. 
In any event, we must avoid quick heating at one place while the 
steel stays cool elsewhere. 

Permit me to dwell a little longer on the subjects of too rapid 
heating and of non-uniform heating. Rapid heating causes non- 
uniform expansion; if the material being heated is of limited 
ductility (east iron, for instance, or steel in the blue brittle range) 
a great difference of expansion of immediately adjacent layers 
causes rupture. It is advisable to limit the rate at which heat 
can be supplied because of the danger of rapid heating. There are 
heaters who are dissatisfied with slow heating and who prefer a 
furnace which can be heated quickly. A furnace of that type 
may be safe if entrusted to a careful man, but why run any risks? 
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So much for rapid heating. The other requirement of furnace 
design, namely, uniformity of heating, is just as important. Eye, 
if the rate of heating be slow, there can still be cold spots, dye 
for instance, to heat abstraction by a cold hearth. If such Jac} 
of uniformity exists, uniform heat treating and uniformly perfe 
material are impossible. The requirement of uniform heating ha 
been of great influence upon furnace design. Let us consider 
an oil-fired furnace as an example. The temperature of an 9) 
flame exceeds 3000 degrees Fahr. If an oil flame is allowed ty 
burn in the heating chamber in close proximity to the stock to 
be heated, over-heating of some parts and non-uniform heating 
of the charge are certain. That is the. reason why, in oil firing 
of heat treating furnaces, we must burn the oil in a separat 
combustion chamber, with the intention of sending a uniform 
diffused heat into the heating chamber. A commonly used (bw 
by no means the best) type of oil-fired furnace is the so-called 
overfired type, in which the oil is burned, or at least partially 
burned, above a perforated arch and the products of combustion 
sink down through the perforations into the heating chamber 
In this type of furnace the temperature can be distributed uni 
formly in a horizontal plane, but often temperature differences 
are found to exist up and down. The hearth is liable to be cold 
The last named trouble is avoided in the so-called under-fired 
furnace, in which the oil burns in a combustion chamber under 
the hearth. The products of combustion rise through side flues 
and circulate above the hearth. If the rate of heating (expressed, 
for instance, in pounds of steel heated per square foot of hearth 
and per hour) is kept low enough, say around 30 pounds, uniform 
heating can be obtained with this type of furnace. However, the 
thermal efficiency is.rather low in that case, because a great deal 
of heat is lost from the combustion chamber by radiation and con- 
vection. It will not do to make the combustion chamber smill 
neither can it be protected by insutation, because of injury to the 
refractory material. 

An effective method of reducing the temperature of an 0 
flame or a gas flame, consists in recirculation of the furnace gases 
If the jet of atomized oil and air (or steam) is so directed thal 
it ean entrain a large volume of furnace atmosphere, the fiame 
gases are so much diluted by furnace atmosphere that no ove! 
heating can oceur. If, moreover, the circulating and well diluted 
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products of combustion are directed to wend their way between 
and under the pieces which make up the charge, a most excellent 
uniformity of heating can be obtained. The principles of re- 
circulation and of underfiring have been combined, and with good 
results. 

With gas fuel, the danger of overheating or of non-uniform 
heating is not as great as it is with oil fuel. It is true that the 
temperature of the gas flame is also high, but a gas flame has the 
advantage (in this case) that it is non-luminous. From ex- 
perience we know that non-luminous gases radiate heat only about 
|, or Ys as fast as a luminous flame, which in reality is a stream 
of hot gas with glowing carbon particles.’ On account of this 
difference the danger of overheating is not nearly as great with 
vas as it is with an oil flame. ._ For that reason, gas is usually 
burned directly in the heating chamber, whereas oil is burned in 
a separate combustion chamber. 

It might appear that we could get rid of these heating troubles 
by the use of electric heat. However, electric heat in itself is 
no guarantee for uniform heating. Improper arrangement of the 
resistors, and improper packing of the charge result in great tem- 
perature differences in the charge. It must be remembered that 
there is little circulation of gases in an electrically heated furnace. 

One more method of heat application should be mentioned, 
and that is the method of using the material to be heated as a 
resistor. If we pass an electrie current through a bar with uniform 
cross-section,,it will be heated almost uniformly; the center is 
slightly hotter than the outside. This method, which is now quite 
common for heating rivets has also been used quite successfully 
for annealing brass tubes. Its application in the field of steel 
treating appears to be sharply limited, because it cannot be used 
on bars of varying cross-section, unless we are satisfied to have a 
lower temperature in the thick sections than in the thin sections. 

In eonelusion the author wishes to repeat that a paper of 
this sort ean, at best, give only a bird’s-eye view or, to use another 
simile, hit the high spots of such a broad subject. 

















































































































































EQUIPMENT FOR HEAT TREATING MACHINE 
TOOL PARTS 


By D. M. Gurney 
Abstract 


This paper describes the layout and heat treatin. 
equipment which is being used by one of the largest pro 
ducers of semi-automatic lathe tools. While this hea: 
treating plant was designed a number of years ago, th. 
details of layout, equipment and type of materials being 
treated were so carefully considered that little if an 
change in the layout would be made in the installation o/ 
a new plant today. 


ROM a casual observation of machine tools in general, it would 

seem that a considerable amount of heat treating is necessary 
in their production. Upon careful analysis of the situation it will 
be seen that while there are many intricate parts which do require 
heat treatment, the main structural parts consist of castings which 
are not heat treated. With this point in mind, it will be appreciated 
that an exceedingly large heat treating department is not neces 
sary in the production of machine tools, although a well organized 
and laid out plant capable of taking care of an even flow of material 
is essential. This has been accomplished to a nicety in the plant of 
The Warner and Swasey Company of Cleveland. 

There are many types and sizes of cutting tools, jigs, fixtures 
and intricate parts combined in finished machine tools as manv- 
factured today. Many of these large tools are built upon standard 
lines, but are supplied with special equipment to take eare of the 
needs of the individual purchaser. While it is nearly impossible 
to tabulate all of the parts which are heat treated in this plant, the 
following list will give a fair idea of the materials which are daily 
hardened in this small but amply large heat treating department. 


MATERIALS HEAT TREATED 


Centers 


Bushings of all types 
Bolts of all types Spring Collets 
Cams Gears of all types 
Collars High Speed Cutters 


The author, D. M. Gurney, member A. 8. 8. T., is metallurgist, The Warner 
and Swasey Co., Cleveland. 
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Pilot Bars Carburizing and oil quench. 
(ool Holders ing Alloy Steels 

Serews of all types Washers 

Carbon Steel Cutters Nuts 

Pinions Boring Bars 

Shafts Studs of all types 

Rods Springs 

Rolls Tool Posts 


Pins Wrenches 















LAyvoutT oF HEAT TREATING SHOP 





The heat treating department is housed in a separate brick hip- 
roof mill building which is adjacent to the general assembly floor. 
The layout of this heat treating shop is shown in the floor plan, 
Mie. 1. This unit is 100 feet long and 45 feet wide. Three-quarters 
of this space is devoted to heat treating equipment, while the balance 
is devoted to a small forge shop. 


FURNACE EQUIPMENT 


The furnace equipment consists of the following: 


















Floor Space Oven Size 
2—Carburizing furnaces ....... 124x70 inches 72x42x22 inches 
{—Carburizing and _ hardening 

fUTNAORE.: sk pea Sas se a 98x55 inches 48x27x19 inches 
{—lIlardening furnaces ........ 76x53 inches 36x24x12 inches 
1—lligh speed steel furnace with 

preheater = base's ek eT 66x30 inches 14x 8x 4 inches 


1—Double lead pot 

l—Ningle lead pot 

l—Nitrate of soda tempering bath 
furnace 

l—Cyanide hardening and heat- 
ing Turnaces 

|—Ilot slushing solution bath 


I—Ilot soda bath 
] 







lectrie tempering furnace 


ach furnace is equipped with both oil and gas burners. Due 
(0 the constantly inereasing cost of natural and city gas, these 
es are heated almost entirely with fuel oil, gas being used only 
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‘1 the ease of emergencies. In case of trouble with the oil supply, 
operations may be continued by opening a large valve in the gas 
callie whieh is located in the heat treating room. The two large 
carburizing furnaces (Nos. 1-2 and 3-4) are each equipped with 12 
vas burners (6 on each side) and 4 oil burners (2 on each end). 


Fig This Photograph Shows Six Carburizing and Hardening Furnaces as well as the 

Quenching Tanks, Hoists and Indicating and Recording Pyrometer System. It will be Ob 
served that the Operator is Charging a Carburizing Box in a Furnace from the Portable 
Steel Table. The Hoods and Ventilating System are Clearly Shown. 
These furnaces are of the under-fired type. The 4 smaller carbur- 
izing furnaces (Nos. 5, 6, 7 and 8) are each equipped with 8 gas 
burners (4 on each side) and 2 oil burners (1 on each side). All 
of the other furnaces in the heat treating room are equipped in the 
same manner with gas and oil burners, with twice as many gas 
burners as there are oil burners. 


Each furnace is equipped with a large hood which carries off 
smoke, heat, excess gas and fumes which otherwise would be diffused 
into the hardening room. Each of these hoods is supplied with a 
large ventilator pipe which extends to a monitor mounted on the 
tool. (Figs. 2,3, and 4). In addition there is one large hood over 
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the earburizing-box cooling-table. Eleven of these hoods, ven 
pipes and monitors, comprise the ventilating equipment o 
hardening room. 


dtor 


this 


All of the furnaces are equipped with one or more thermo 
couples. The number on each furnace (Fig. 1) designates not on), 


served that 
Seen on the 


Fig 3—Photograph Showing Tempering Furnaces and High Speed Steel Hard 
Furnace. 


placed ¢ 
the serial number of the furnace, but also the number of the ther Je : ele aU 
couples in the furnace. For example, furnace No. 3-4 conta. { trom pl 
thermocouple No. 3 and thermocouple No. 4, while furnace No.) Jy P's '0 
contains thermocouple No. 5. The number of each thermocow! me the carl 
corresponds to the respective station-number on the 8-station t« 7 the usu 
corder or multiple-station indicator. The temperature of therm} 

couples 1 to 8 are recorded on the 8-station recorder, wh}! 

temperature of the other thermocouples is indicated on the multip 

point indicator. The recorder and indicator are conveniently locat) 

in the center aisle so that they may be readily observed by oper: 

working on either line of furnaces. The instruments are mount: 

springs and set on concrete piers which extend 3 feet undergr 
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iethod eliminates vibration from the forge shop and railroad. 


CARBURIZING 
he procedure followed out in this plant in the carburizing of 
parts has been well planned. The empty carburizing boxes are 


Fig. 4—Photograph Showing Operator Packing a Carburizing Box. It will be Ob 
served that the Box is on one of the Portable Steel Tables. The Cooling Hood may be 
Seen on the Right and the Carburizing Compound Bins on the Left. 


placed on a portable steel table which is so constructed that an 
elevating truck may be placed under it so that it may be transported 
from place to place. When packing the carburizing boxes with 
parts to be carburized, they are placed on a steel table in front of 
the carburizing-compound bins. (Fig. 4). In packing the boxes 
the usual care is exercised to prevent the pieces from touching each 
other or from touching the sides of the carburizing box. 
lwo types of boxes are used, rectangular and cireular, the 
circular box having a chimney through the center to facilitate heat- 
it has been the practice in this plant to standardize on the 
and height of the boxes and vary the length according to the 
ils being carburized. The height and width has been estab- 
iccording to the dimensions of the furnaces, allowing suffi- 
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cient space between the boxes to provide proper venting and heat 
‘ng. For the most part, this plant has standardized on east steel 
hoxes. 

The storage bin for the carburizing compound has been divided 
‘nto five compartments. Each compartment contains carburizing 


Fig. 6—Photograph of Cooling Coils and Circulating Pump Used in 


Maintaining 
Quenching Oil at Uniform Temperature. 


material which has been used from one to four times. Bin No. | 
contains new material; bin No. 2 contains material which has been 
used only once; bin No. 3 contains material which has been heated 
two times; bin No. 4 contains material which has been heated three 
times; and bin No. 5 contains material which has been heated 
four times. Carburizing material which has been heated more than 
four times is disearded. Certain combinations of these different 
materials are used according to the requirements of the parts which 
are to be earburized. 


After the boxes are properly packed and the covers luted on, 
the entire table is then transported to the furnace in which they are 
to be heated. The elevating truck is released and the height of the 
table then corresponds to the height of the furnace hearth (Fig. 2). 
The boxes are then charged into the furnace by means of a charg- 
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ing truck. Fig. 2 shows an operator charging a box into a furijace 
The practice in this plant is to carburize at 1650 degrees Fa 
the time which is necessary to obtain the desired depth of ca; 

After the pieces have been carburized for the required length 
of time, they are taken out of the furnace and are either queiched 
directly or allowed to cool to room temperature, after which, they 
are reheated for hardening. In the event that the pieces are to hp 
cooled in the boxes, they are transported to the cooling hood which 
is shown in Fig. 4 and are allowed to remain there until cold. The 
dissipated heat from these cooling boxes is earried off throuxh the 
large ventilator pipe. 


'. for 


In handling the larger boxes a small jib-crane is provided: 
otherwise all of the heat treated material which is handled in this 
plant is of such a weight and character that it can be handled by 
hand or with trucks. 





QUENCHING EQUIPMENT 


Eight quenching tanks are installed between the two main rows 
of furnaces. They are alternately arranged, oil and water, anid are 
placed in such a manner that they serve both rows of furnaces. || 
of these quenching tanks are set down into the floor with approxi- 
mately two feet extending above the floor level. See Fig. 5. The 
two tanks opposite the large carburizing furnaces are 8 feet deep. 
The next four tanks are 5 feet deep and the last two are 3 feet deep. 
The quenching system being of the circulating type, the tanks are 
provided with over-flow pipes for conducting the quenching media 
back into the cooling coils. The tanks are filled to within 12 inches 
of the top. 

Over each tank is mounted an air hoist having a piston length 
equivalent to the depth of the tank. A wire basket is fasteied to 
the end of this piston into which the heated pieces to be hardened 
are placed. When quenching heated pieces, this air hoist is set into 
operation and the basket is caused to move up and down in thie 
quenching medium. These may be clearly seen in Fig. 2. A revers- 
ing mechanism has been provided on each of these hoists so that tliey 
may be automatically reversed, until such time as the operator shuts 
off the air. This mechanism provides an excellent method of ayitat- 
ing the quenching medium, although the oil and water is in constanl 
circulation by means of a circulating pump which circulates the 0! 
through a cooling coil. This cooling coil was an adoption from é 
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refrigerating machine used in the production of manufactured ice. 
It has since been commercially marketed for use for a cooling system 
in heat treating plants. This cooling coil is shown in Fig. 6. 

he quenching oil (27 barrels) is stored in a large tank placed 
underground and in line with the quenching tanks. The overflow 
from the quenching tanks returns to the storage tank, and in turn 
is circulated through the water-cooled cooling coils. City water 
fows through inner pipes which are surrounded by larger: pipes 
through which the quenching oil flows. The temperature of the oil 
is regulated by the rapidity of its flow through the system. 

The fuel oil for the furnaces is pumped by means of a rotary 
pump placed at a point near the oil storage tank which is located 
adjacent to a railroad siding and several hundred feet from the heat 
treatment department. An ingenious device has been provided for 
the automatie closing down of the pump in the ease of accident or 
unexpected interruption of the combustion air. This device is a 
magnetically operated one which has proven very efficient and was 
invented by the electrical engineer of this company. 

The combustion air is supplied by a large rotary blower sup- 
plying air at 6 to 8 ounces of pressure. One of these blowers is in- 
stalled in the heat treating room and a second auxiliary blower is 
installed in the power plant which is located close by. 

One of the unique features of this plant is that all of the wir- 
ing, pipe lines and drains, have been placed in conduits under the 
floor. The conduits are accessible, being simply covered by corru- 
gated steel flooring. 
























TEMPERING 





The tempering of hardened parts is accomplished by several 
methods. This plant is provided with oil tempering baths, salt 
tempering baths, lead baths and electrie resistance oven furnaces as 
shown in Fig. 3. 

A number of the parts, after tempering, are placed in a bath 
of grease. This bath is maintained at about 250 degrees Fahr; and 
the parts are immersed for a few minutes. When they are removed, 
a thin film of grease solidifies which protects the steel from 


corrosion. 


Higu Speep STEEL HARDENING 






The hardening of high speed steel tools is accomplished by 
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means of the well known type of preheating oil-fired muffle furnae, 
The quenching of tools made of high speed steel is usually done jy 


a small tank of oil which is arranged in a similar manner jo ¢h, 


air hoist quenching tanks previously described, but which js 
operated by hand. 

Although this plant was designed a number of years ago, it js 
doubtful whether many improvements could be made in the layout 
or facilities for heat treating parts for the master tools of industry. 
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Comment and Discussion 


Papers and Articles Presented Before the Society and Published in 
Transactions Are Open to Comment and Criticism in This 
Column— Members Submitting Discussions Are Requested 

to give Their Names and Addresses 


ON HIGH POWER PHOTOMICROGRAPHY 


By S. L. Hoyt 


HE subject of high power photomicrography has been prominently placed 
before this Society by the recent papers of F. F. Lucas’. The photo- 
micrographs reproduced in TRANSACTIONS are sure to excite the keen interest 
and admiration of those engaged in metallic microscopy. The extent to which 
the magnification has been pushed and the general quality of the photographic 
technique seem to leave little to be desired, unless it be the use of ultra-violet 
light. These are matters which call for no further mention except to say that 
the work gives an excellent opportunity to judge the value of ultra-high magni- 
fications in scientific work. 

The scientific side of the work, however, deserves further consideration, 
and it is about this element of the work that the present discussion will be 
entered, 

The general question to which the present paper relates is that raised by 
Mr. Lueas in stating his belief that photography at magnifications in excess 
of 1500 x is of value and that ‘‘high power metallography brings a new tool 
to the scientific worker.’’ Such a discussion would naturally divide itself into 
|) the utility of high magnifications in general, and (2) the nature and value 
of the evidence obtained in the present case. 

The general position taken in this discussion is that the usefulness of 
© the microscope in high power work is to be increased, if at all, by increasing 
. the resolving power of the optical system and not, as recommended by Mr. 
B Lucas, by enlargement of the image of the objective. Inasmuch as the papers 
referred to touch on the metallography of steel, it too will be dealt with. 

[t is well known that the apochromatic objectives used by Mr. Lucas are 
capable of resolving remarkably fine details. It is just in this respect that 
s they are superior to the older, or achromatic objectives. In magnifying power, 
per se, they are neither better, nor worse. So important is this distinction 


» between magnifying power and resolving power, and so elusive, that it may 
® %e worth while to consider the apochromatic objectives from this point of 
a view 
ri 


he introduction of these objectives in 1886 greatly increased the range 






‘High Power Photomicrography of Metallurgical Specimens,” by F. F. Lucas, Trangac- 
\merican Society for Steel Treating, November, 1928, Vol. 4, page 611. 


| he author of this discussion, Dr. S. L. Hoyt, member A. 8. S. T., research 
‘aDoratory, General Electric Co., Schenectady, N. Y. 
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of microscopic vision and experimental data of great importance ha 
obtained which otherwise would probably never have been procured. 
then, is the debt which science owes to Prof. Ernst Abbe and his co 
of the staff of Carl Zeiss. Indeed, we may regard the development of these 
lenses as one of the outstanding achievements of physics when we consider the 
theoretical analysis of image formation, which established the basis o/ thei; 
design; the experimental work by means of which the theories developed were 
given adequate verification and the properties of the lenses were definitely 
ascertained; and the commercial marketing of the lenses which finally placed 
them at the disposal of scientific workers in all parts of the world. 
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Great, 
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So thoroughly was this work done and so firm are the foundations oy 
which both the theoretical and the experimental work rest, that nothing short 
of monumental proof would cast serious doubt on the validity of our present 
conceptions of the properties and limitations of these lenses. 


A more concrete idea of the value of the apochromatic lens comes from 
a consideration of ‘‘resolving power’’ and ‘‘magnification.’’ In this briet 
discussion we shall leave out of consideration ‘‘secondary visibility’’ by 
means of which the presence of dust particles in air or water may be observed 
when they are properly illuminated, but which tells nothing of the size, shape 
and structure of the particles, 





The compound microseope consists of two parts, the objective and the 
ocular, each of which has a very definite function to perform. The primary 
function of the objective is to form or reproduce an image of the subject. 
This image is known as a ‘‘real’’ image, and is similar to the one produced 
in an ordinary camera on the film or plate. This image is larger in physical 
dimensions than the subject, and so represents a ‘‘magnification,’’ but in 
microscopic practice it is so small in actual size that the unaided eye would 
be incapable of perceiving its details. The necessity of making these details 
visible introduces the human element as an important, though only too 
frequently neglected, factor in microscopic procedure. 














The normal human eye can see a dise the size of our quarter dollar at 
about 250 feet. At this distance a quarter subtends an are of about | minute 
which is about the lower limit of visibility. If we are to avoid eye strail, 
objects should appear about 2 minutes in size. The image produced by our 
microscope objectives contains details which at normal reading distance come 
well below 2 minutes or even 1 minute in size. Quite naturally it vecomes 
necessary to enlarge the image in some way, by means of an ocular, by pro 
jection on a photographic plate or on a screen. 


The function, then, of the objective is image formation and of the oculat 
is image observation. The highest powered objectives produce an image 
which is about 100 times as large as the object. This image is commonly 
magnified about 10 times to give an overall magnification of about 1000. Mr. 
Lucas magnifies the image about 50 times which makes one ask if the 5000 * 
tells us anything which is missed at 1000 x. The answer is inseparably related 
to the ‘‘resolving power’’ of the optical system. 
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rmal vision, that is, with the unaided eye, we have no exact counter 
part ‘‘resolving power.’’ 
a: : ° ° . ° . 
nination, and thus it comes about that the production of an image of 
t by means of an objective introduces a new factor, one with which 


The factors governing vision are simply size 
and lj 


an 0! 
we do not commonly have to deal. Let us suppose that the object under ex- 


amination is composed of particles ranging from extremely small or sub- 
microscopic upwards. These particles, we may assume, are of the size of a 
wave length of light. If, now, we have a loose cluster of these small particles 
in the field, the cluster will be reproduced as a whole in the image as one 
element, but the particles themselves will not be reproduced. The reason for 
this is that the particles lie so close together that the interference phenomena, 
which result from the action of the particles on the rays of light and produce 


the image, overlap each other. Commonly stated, the particles are not ‘‘re- 
solved.’’ No amount of subsequent magnification will separate the images 
of the particles for they will always overlap. 


The fact is, structural details must be of at least a certain size, d, before 
they are reproduced, by a given light source, in the image. The limit of 
resolving power, d, can be expressed 


N r 
a= —— = ———" , (1) 


n sin u N.A. 






where \ is the wave length of the light used, n, is the refractive index of the 
medium between the object and objective (air or oil) and u is % of the angle 
of aperture. The quantity n sin u is known as the numerical aperture, N. A. 
A cluster of particles of size larger than d would be properly represented in 
the image as a cluster and not as a single particle. 


This factor of resolving power sets a very definite limitation on the ob- 
jective, or on the optical system. Below that, we can not go. Even so there 
are factors which may prevent the full utilization of the resolving power of 
the objective, for the image may be so full of aberration, chromatic and 
spherical, that its details will be poorly defined or blurred. In practice this 
is just as serious a fault as lack of resolving power. It is to the credit of 
the apochromatie lenses designed by Abbe that these aberrations have been so 
well corrected that we may make full use of their great resolving power. This 
statement is made simply to bring out the fact that good correction itself 
neither adds to nor correets the resolving power, but is vitally necessary to 
its full utilization. 

A reference to the size of the image actually reproduced and of the com- 
ponent parts of the image makes it at once evident that the human eye, with 
the limitations already mentioned, cannot possibly see the details which are 
there. The eye ean see about 200 lines per inch. Suppose we are examining 
* structure with 150,000 lines per inch of the kind used by Mr. Lucas. In 


the image from the objective, this would still amount to 1500 lines per inch, 
and we would have to magnify it some 7 or 8 times in the eyepiece. This 
shows tl] 


* necessity of magnifying the image. It is at once evident that this 
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enlargement is simply to permit visual examination without undue e\ 


estraiy 
and that it cannot possibly add anything to the image which is no: ean 
there. 
Abbe has pointed out that it is useful to magnify the image to such ay 
extent that the smallest components of the image, or the smallest particles »; 


solved in the image, appear to be about 2 minutes to the eye. This permit 
easy examination of the image. A magnification which makes the smallest 
elements appear larger than 4 minutes is unnecessary, and in fact magnif 
eation above this amount simply spreads them out over a larger area, ani 
makes them appear dimmer and poorly defined. This higher. magnificatioy 
is useful for certain purposes, such as for projection on-a screen at a dis. 
tance to allow a group of people to view the image, but no further detaj\s 
are brought out. This type of image is said to be ‘‘empty.’’ 


Reading from the book of Scheffer of the Zeiss staff we see that Able 
has determined the range of useful magnification for white light (way 
length = 0.55 w) and the numerical aperture used by Mr. Lueas of 1.40, {o 
be from 741 x to 1481 x. In other words, the magnification should be at least 
741 x to make visible all the little details which the system is capable of 
resolving, but magnifications of over 1481 x detract from rather than add to 
the quality of the image. The use of blue light of wave length \ — 04 ,, 
would increase the range of useful magnification to 1050 — 2100 x. A finer 
structure than the one assumed would not be resolved regardless of the 
magnification, while a coarser structure could be profitably observed with 4 
system of lower numerical aperture. 


To sum up, we have seen how highly improbable it is, with a numerical 
aperture of 1.4 and blue light with vertical illumination, that a magnification 
greatly in excess of 1000 x would be of advantage. The work on which these 
conclusions are based sets a standard for skill and thoroughness, and it seems 
to be entirely within reason to require of anyone who claims exceptional 
value in magnifications higher than those recommended by Abbe, that he 


show wherein the superiority lies and establish a sound theoretical basis fo! 
his conclusions. 


We are now in a position to examine somewhat more critically the evidence 
used by Mr. Lucas in arriving at his conclusions, and the methods used to 
secure the evidence. As a general proposition of scientific procedure if ou 
is to study the properties and limitations of a lens, he should use a subject 
for examination whose structure is known and defined. Thus Abbe used ruled 
gratings of various kinds as well as such natural preparations as diatoms. 11 
this way he was able to establish the Jaws relating the aperture and wave 
length to the resolving power. Those who are especially interested are advised 
to look up this work if they wish to see how definitely the relationship 's 
known and on what a sound basis it rests. 


To come more directly to the subject of the papers, the structures o 
the preparations used are too poorly defined to be of any scientific value in 
answering a question of this kind. A structure which is assumed to be ‘is 
covered for the first time can hardly be used to determine the limitations 
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the optical system used in discovering it, or, in other words, the value of 
ultra high-power microscopy. Certain structural features are cited of the 
magnitude of 0.000006 inch, but this is at the very limit of the theoretical 
resolving power of the system. In other words, the distance across the 
structure under examination is practically the same as the wave length of 
the light used. The assumptions that these images are exact 
replica, on @ large seale, of the structure of the object, must 
rest on a very insecure foundation. It is well known, for example, that 
these conditions can lead to the elimination of certain of the diffraction 


maxima which make the image and thus give an image which bears no re- 
semblance to the object. The logical conclusions at present would be that 
the ultra-high magnifications used have not brought out any details over and 
above those which a magnification of around 1000 x would show, and that 
details which, on account of their fineness, would require a magnification of 
say 5000 x to render them visible, would be quite too fine to be resolved 
by the system used. Working with unknown preparations, indefinite answers 
must be the result. 

Aside from these theoretical considerations we are, happily, in a position 
to judge from the results proper of the utility of ultra-high power photography. 
The field covered is the microstructure of high carbon steel when quenched from 
at or near the freezing point. This field has also been covered by Hanemann, 
Maurer and others, and a fairly careful reading of the papers has failed to 
reveal, except for some minor points which are still controversial, that the 
older ideas require revision. 

By way of illustrating the point the present writer ventures to point out 
a few matters which Mr. Lucas apparently feels are new and due to the super- 
iority of ultra-high magnifications. 

We may read, for example, in reference to Fig. 5 of the second paper* that 
‘if objectives of high primary magnification and high numerical aperture 
were not available it is likely the details of this structure would have remained 
a mystery.’’ The structure in question has been shown by Hanemann for 
one, to be the white iron eutectic, Ledeburite, and its formation under the con- 
ditions of this experiment is well known. Again, regarding the allotropic 
nature of iron, we find simply a confirmation of our older ideas when we 
read that his work ‘‘ points very strongly to the existence of iron in two allo- 
tropic forms.’’? There is this difference, however. The older work has con- 
vinceed us, beyond all doubt, that iron is allotropic and has taught us 
considerable concerning the allotropes. 

As to the supposed relations between polyhedral grains and dendrites, the 
statements made are so at variance with the customary teachings of this sub- 
ject that they can hardly be accepted as evidence of the utility of ultra-high 
magnifications, Again, the X-ray method of crystal analysis has taught us 
that the atomie arrangement of austenite is face-centered cubic, and represents 
a consid rable advance over the conclusions of the second paper on the point. 
That martensite is granular or lamellar cannot be said to be proved by the 
paper due principally to the fact that the basis of such proof is entirely lack- 


- aie Microstructure of Austenite and Martensite,” by F. F. Lucas, Transactions of 
“ttean Society for Steel Treating, December, 1924, Vol. 6, page 669. 
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ing. The presence of ferrite as tiny cubes in austenite and marte) site, 
inferred from cubical etching pits, is also an assumption of dubiou 
Ordinarily one assumes from cubical etching pits simply that th. 
arrangement is cubical, with no assumptions of the presence of i: 
Furthermore, we know that lamellar pearlite, said to be formed from the cubes 
of ferrite, does not come from austenite and martensite (by tempering). The 
granular pearlite, which does form, contains ferrite in acicular grains (Hane. 
mann). 


nature. 
atomie 


IS10Ns, 


The present discussion will probably suffice to indicate the very great, jt 
not insurmountable, difficulties which lie in the way of any attempt to increase 
the amount which can be seen with a well corrected apochromatic objective and 
visible light for illumination, over and above that which 1s given by a magnif 
eation of 1000x, by the expedient of further extending the final magnification, 
Theory opposes it and practice does not support it. However, there is on 
method which may be used to improve our vision, a hint of which has already 
been given, and that is the use of ultra-violet light. According to formula 
(1) we see that the resolving power, given by d, can be extended if we can 
employ a shorter wave length. It is the writer’s understanding that \r 
Lueas is engaged in work which carries out this line of thought, and it is not 
too much to say that all metallurgists will await his results with the keenest 
interest. 
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QUESTION NO. 152. Is manganese up to 1.50- per cent detrimenia| 


in 
a steel to be used for carburizing purposes? How does the high manganese 


content affect the final product? 


QUESTION NO. 147. Is tt desirable or necessary to periodically anneal 
the chains used on cranes? If so, why? 

ANSWER. Extract from the British publication Engineering. 

**Quite a number of articles, such as chains and hooks, and high pressure 
gas cylinders, are required, both by official regulation and by established prac. 
tice, to be annealed at more or less frequent intervals. 
ner of doubt as to the idea underlying this practice. 


There can be no man 
Put in the most general 
way, it is simply that soft iron and steel are known to become hardened when 
overstrained, and, if this overstraining is carried sufficiently far, it is known 
to exhaust their ductility and to render them brittle. 
‘*annealing ’’ 


On the other hand, 
is known to soften these metals, and thus, obviously, to undo 
the harmful embrittling effects of severe overstrain. Hence, the argument 
runs, since articles which are at times liable to break must on more frequent 
occasions be seriously overstrained, they are likely to become brittle by use, 
and can only be kept in a safe condition by frequent annealing. Even more 
frequently, we meet with the deep-rooted, but really quite unfounded, idea 
that vibration and fatigue cause iron and steel to become brittle by under 
going ‘‘crystallization,’’ and that this defect also can be removed by an- 
nealing. The advances of metallurgical knowledge during the past twenty 
years have thrown entirely new light on these matters, and the time has 
surely come to look into this question and to decide afresh whether this an- 
nealing practice is satisfactory or desirable, and particularly whether official 
regulations demanding it are right and proper. 

‘*The matter raises two distinct, but not entirely independent, questions. 
First, whether any kind of ‘‘annealing’’ process is either necessary or desir- 
able, and, secondly, if it is, whether the annealing process as ordinarily em- 
ployed in practice is satisfactory or adequate. In seeking an answer to the 
first question, we must consider separately the hardening of iron or mild steel 
by overstrain and the supposed ‘‘crystallization’’ from fatigue or vibration 
The first is easily dealt with. Overstrain certainly hardens such materials and 
tends to render them brittle, but this tendency only becomes serious if the 
amount of actual plastic deformation becomes relatively large. A wrought 
iron or mild steel that did not show a 20 per cent elongation on test would 
hardly be regarded as suitable for use in a chain; yet a chain that exhibited 
anything like a 10 per cent actual elongation of the material, as distinct from 
mere lengthening of the chain as a whole, owing to the straightening of 
curved links, would be looked upon with more than suspicion ‘in practice. It 
may therfore be safely concluded that any considerable amount of plastic de 
formation would not be tolerated in use, and that, therefore, any serious hard 
ening, with its consequent brittleness, is not likely to occur—and cannot 0 
cur—without detection by any reasonable system of inspection in ordinary 
practice. For the purpose of removing hardness and brittleness due to ove! 
‘train, therefore, annealing is not required. Turning now to the effects 0! 
(Continued on Page 51 Adv. Sec.) 
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REVIEWS OF RECENT PATENTS 


Reviews of Recent Patents 
By 
NELSON LITTELL, Patent Attorney 


110 E. 42nd St., New York City 
Member of A. S. S. T. 






1,537,381, Cutting and Milling Tool and Method of Manufacturing the 
Same, Benno Strauss, of Essen, Germany, assignor to Fried. Krupp Aktien- 
gesellschaft, of Essen-on-the Ruhr, Germany. 

This patent describes the making of cutting or milling tools from an 
iron alloy not capable of hardening per se, that is, comprising 0.1 to 0.2 per 
cent carbon and 8 to 14 per cent of chromium, and then cementing or case 
hardening the eutting edge in the customary manner and finally subjecting 
the tool to the usual tempering process by heating and quenching. In this 
manner a tool ean be produced in which the cemented cutting edge becomes 
vlass-hard, whereas the adjoining layers of steel obtain a gradual degree of 
hardness and a great toughness, which permits the tool to withstand the 
shocks ereated by the working without snapping off. 





1,537,709, Process of Removing Non-Metallic Inclusions from Iron or 
Steel, Hugh C. Sicard, of New York City. 
This patent relates to the scavenging or deoxidizing of molten steel, in 
which in addition to the aluminum which is ordinarily used as deoxidizer, 
titanie oxide is added to flux out the alumina which is often entrapped in the 
steel as a result of the deoxidizing by aluminum. The inventor has discov 
E ered that titanie oxide is a suitable fluxing agent for the alumina, and that 
. when alumina and titanie oxide are heated together, a much more fusible 

compound is formed than the alumina itself. In practicing the invention, 

the titanie oxide is thrown into the ladle immediately after the furnace has 
been tapped, and when the ladle is about three-quarters full, the aluminum is 
added. The aluminum is immediately oxidized, and the alumina thus pro 
duced fluxes with the titanie oxide, and frees itself from the molten steel. 





















1,538,365, Electric Furnace, Edwin L. Willson, of Farmington, Connec- 
ticut. 


This patent discloses an electric furnace for uniformly heating small 
articles such as bearing balls, chain links, or the like, for the purpose of 
hardening or imparting other desired properties to the same. The furnace 
comprises a eireular drum 56, the walls of which are suitably packed or in- 
sulated by means of insulating materials packed in the chamber walls. The 
irum rests on suitable rollers carried in standards 11 and 19 and is rotatable 
on the rollers around the stationary hub 25 and stationary heating element 28. 
The heating element 28 is wound with suitable conducting wires 47 which 
tater the furnace through the shaft 25 and radiate heat to the interior of the 

The interior opening of the drum 56 is provided with spiral ribbon- 
eyor members 42 which gradually convey the articles which are in- 


i a 


drum 56 
like @ ri 
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serted through the hopper 26 and hub 25 from one end of the furnace ; 
other during the rotation of the drum 56. Suitable carburizing or rec 
gases may be introduced into the furnace through the pipe 27. The ar: 


under treatment are discharged through the opening 44 into a suitable 


45 containing an oil or water quenching medium. The operation of the fur- 
nace is continuous, and the articles passing through are heated to a uniform 
degree and may be kept in the heated furnace various times, depending upon 


the slope of the spiral 42 and the rate of rotation of the furnace. 


1,538,411, Process of Treating Steel, Hiroshi Shiokawa, of Kobe, Japan. 
This patent relates to a process of treating or annealing steel, especially 


sheet steel without reheating, which comprises taking the steel plates at the 
end of the rolling operation while still retaining a temperature of 930 to 1290 
degrees Fahr. (500 to 700 degrees Cent.) and stacking these plates in a slow 
cooling pit until a suitable number of plates have been superposed, then 
closing the pit and permitting the stack of plates to cool slowly for 20 to 48 
hours. In this way the mass comes to a uniform temperature throughout, 
rolling and mechanical strains are eliminated, and a normalized plate having 
the usual annealed properties is produced without the expensive reheating and 
without the objections to the reheating operation. 


1,539,260, Acid-Resistant Alloy, Charles B. Jacobs, of Wilmington, Dela- 
ware, assignor to E. I. Du Pont De Nemours & Company, of Wilmington, 
Delaware, a corporation of Delaware. 

This patent describes an acid-resistant alloy, composed mainly of copper 
and silicon and containing a sufficient amount of manganese to render the 
alloy machinable and workable. Various compositions of copper and silico! 
may be used containing 82 to 96 per cent of copper and 3 to 15 per cent of 
silicon, with an amount of manganese sufficient to render the alloy workable. 


1,539,456, Iron Alloy, Wesley J. Beck and James A. Aupperle, of Middle- 
town, Ohio, assignors to the American Rolling Mill Company, of Middletow!, 
Ohio, a corporation of Ohio. ; 

This patent describes an alloy capable of resisting repeated heating to 4 
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temperature and cooling in air without scaling. The alloy is par- 
ticularly adaptable for annealing boxes, distillation apparatus, stoves, ete. 
it comprises the ordinary mild steel, to which 2 to 4% per cent of silicon has 
heen added. The upper limit of silicon should be below that which renders the 

unworkable. An alloy containing 2 to 4% per cent of silicon may be 
repeatedly heated to a temperature of 1650 degrees Fahr. (900 degrees Cent.) 
oi thereabout, and recooled without forming a scale which chips off, or with- 
out losing weight or deteriorating in the treatment. Smaller percentages of 
silicon may be used but with less desirable results. 

















1,539,848, Furnace, Charles F. Kenworthy, of Waterbury, Connecticut, 
assignor to Charles PF. Kenworthy, Incorporated, of Lee jit Connecticut, 
a corporation of Connecticut. 


This patent describes an annealing furnace consisting of a rotating tur- 
ret mounted in a pit 10 upon a hydraulically operated carriage 12. Above 
the pit is a plurality of annealing chambers 11, and spaced evenly therewith 


Et 


are charging stations. In operation of the furnace the table 12 is raised 
under hydraulic pressure to insert the articles on the table to be annealed in 
the annealing chambers 11 and to bring the articles which have just been an- 
nealed up to the charging platforms and after the proper annealing period 
the table is lowered and automatically rotated by means of a cam arrange- 
ment 15 located at the head of the central column 13 to move the charged 
tables into a position beneath the furnaces and to move the annealed product 
into a position beneath the charging chambers. The novelty of the ap- 
paratus consists in the location of the cams which cause rotation of the table 
12 in the accessible position at the top of the furnace, as indicated at 15. 






































1,539,973, Fume Collecting and Removing Apparatus, Edward L. Truxal, 
B of Wilkinsburg, Pennsylvania, assignor to the American Steel and Wire Com- 
pany of New Jersey, a corporation of New Jersey. 


This patent is for a fume and vapor removing apparatus, for removing 


e. 

fumes from piekling vats or the like. 
e- in the sketch, 2 indicates the pickling vat containing the hot acid or 
1, » othe 


pickling solution, in which the rods 3, suspended on the carrier 4, are 
inserted for eleaning the same. At one end of the vat 2, a plurality of 


—? 
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nozzles 6 are provided, having orifices 7 in close proximity and extend 
along the entire edge of the vat 2. The nozzles 6 are connected by mea 


a pipe 9 and valve 11 to a blower manifold 10, by which compressed aj 
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be forced through all the nozzles 6 to sweep a continuous sheet or jet across 
the surface of the solution in the tank 2. This jet ‘sweeps away the vapors 
arising from the surface of the liquid, into the hood 15, where they rise and 
pass out through the openings 19 and 20 into a tunnel 24 which may be under 
suitable suction to withdraw the vapors and remove them to a point remote 
from the pickling vat. 









1,540,022, Annealing Process, Irvin J. Koehnline, of Bridgeport, Ohio. 
This patent relates to a process of’ annealing mild steel sheets which are 


ordinarily removed from the pickling solution and stacked while still wet in 
annealing boxes. When these damp or wet sheets are annealed in the usual 
way in sealed boxes, the water becomes quickly converted into steam and as 
the temperature rises the hot steel decomposes the water in accordance with 
equation 


















Fe—H,0= Fe0—H,, 

so that the ferrous oxide coats the surface of the steel and the hydrogen under 
pressure in the annealing box becomes more or less dissolved or occluded in 
the metal and produces the so-called ‘‘smoky edges’’ which resist the subse- 
quent acid cleaning and produce mottled or cloudy areas on the steel which 
do not tin evenly and cause a great amount of waste. These objections ma) 
be overcome according to the patent by slowly heating the annealing boxes 
containing the wet sheets for two hours or more at a temperature sufficient 
to vaporize the water, but insufficient to cause the metallic iron to decompose 
the water. The water vapor or steam formed in this heating is permitted 
to escape freely and may be removed from the boxes by suction, After the 
water vapor has been driven off at this slow heat ranging between 390 to 111° 
degrees Fahr. (200 to 600 degrees Cent.) the heat may be increased to 
properly anneal the sheets. The removal of the water vapor prevents the ob- 
jectionable reaction above described. 
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ABSTRACTS OF TECHNICAL ARTICLES 















Abstracts of Technical Articles 


Brief Reviews of Publications of Interest 
to Metallurgists and Steel Treaters 











PRINCIPLES OF METALLURGY OF FERROUS METALS FOR 
WECHANICAL ENGINEERS. By Leon Cammen, associate’ editor, 
Vechanical Engineering in Mechanical Engineering, Vol. 47, No. 5, May, 1925, 
page 339. 

The above is the first of a series of articles discussing the underlying 
physical and chemical processes involved in the metallurgy of iron and steel, 
and dealing particularly with the physico-chemical properties of iron alloys. 
(he second part, which appears in the June issue of Mechanical Engineering, 


deals with the erystalline structure of ferrous metals. 











REJUVENATING WORN 
May 28, 1925, page 849. 


CUTTING TOOLS. In American Machinist, 
This article tells how a Detroit shop is saving money for manufacturers 


by reconditioning worn cutters, drills and reamers. 








DEVELOP NEW FURNACE FOR 
SERVICE. In Foundry, June 1, 1925. 


This article states that the electric melting furnace which was designed 


STEEL 





AND IRON FOUNDRY 










principally for melting steel has been modified and improved by various 
makers in recent years and now is used quite extensively in melting non-fer 
rous metal in addition to iron and steel. The latest design of electric furnace 
for melting steel and iron has been recently erected and placed in operation 
in the foundry of the Bingham and Taylor Company, Buffalo, N. Y. The 
basic features and general apperance of this furnace do not differ materially 
from other electric furnaces at present on the market; however, the general 


construction features and operating mechanism differ considerably. 








EXPORT OUTLOOK PICTURED BRIGHT. In Iron Age, May 21, 
1925, page 1499, 

At the Fifth Foreign Trade Conference, held in Cleveland on May 12, 
1925, under the direction of the Cleveland Chamber of Commerce, Europe’s 
position, especially of Germany, as well as the common American attitude 











were discussed. Addresses were made by four representatives of the bureau 
of foreign and domestic commerce of the department of commerce, and round 
table discussions were held, during which export advertising, export merchan 
dizing and export credits were discussed. 







‘DIRTY STEEL’’ UNDER THE MICROSCOPE. By G. F. Comstock, 
4 metallurgist, Niagara Falls, N. Y., in Iron Age, April 23, 1925, page 1185. 


(he author discusses the precautions necessary in preparing and judging 
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specimens, and states that rusting, pitting and scratches may be misleading. 
A number of photomicrographs of specimens are given, 


PAPERS PRESENTED AT MEETING OF AMERICAN SOCIpETy 
OF MECHANICAL ENGINEERS, MILWAUKEE, May, 1925. 

I. E. Mountrop and E. W. Norris, Boston, presented a paper entitled 
‘*The X-Ray Examination of Steel Castings,’’ which discusses one of the 
latest methods in the use of X-Rays. ‘‘ Defects in Large Forgings,’’ was 
given by J. Fletcher Harper, Milwaukee, and describes some of the common 
defects encountered, and their causes. Methods used to insure uniform and 
homogeneous material are also included. ‘‘ Aluminum and Its Light Alloys,”’ 
was the title of another paper presented by R. L. Streeter and P. V. Faragher, 
Pittsburgh, which gives data on the mechanical properties of alloys for sand, 


permanent-mold, die castings, wrought aluminum, high-strength alloys and 
forgings therefrom. 


CHROME SURFACES ELECTROLYTICALLY DEPOSITED. By Colin 
G. Fink, Columbia University, New York City, in Forging-Stamping-Heat 
Treating, June, 1925, page 202. 

The author of this article states that chromium plating will give the 


manufacturer an opportunity to discard high priced alloys where resistance 
to heat, corrosion and wear are desired. 


SOME FATIGUE TESTS ON NON-FERROUS METALS. By R. RB. 
Moore, chief of physical testing branch, material section, engineering division, 
air service, MeCook Field, Dayton, Ohio. 

This paper was presented at the June meeting of the American Societ) 
for Testing Materials at Atlantic City, and gives the results of endurance 
tests on pure magnesium, aluminum, a forged and cast magnesium-aluminum 
alloy, and naval brass. An improved type of rotating beam machine of wide 
range of use is also described. 


POWER PRESSES—THEIR USE IN INDUSTRY. By E. V. Crane, 
staff engineer, E. W. Bliss Company, Brooklyn, N. Y., in Forging-Stamping- 
Heat Treating, June, 1925, page 213. 

The above paper was presented before the Providence Engineering Society 
and the author states that for duplicate production of metal parts in large 
quantities, there are few if any general types of tools which compare favor 
ably with power presses. Numerous applications are described in detail. 





OBSERVATIONS OF MARTENSITE AND TROOSTITE. By J. H. 
Whiteley. 

This paper was presented at the annual meeting of the Iron and Steel 
Institute, London, May, 1925. The observations recorded in this paper have 
been made during an investigation, the purpose of which was to trace the 
origin of the different structures grouped under the term martensite. As the 
work progressed, it became obvious that before any results could be given, 
the formation of troostite would also have to be considered. The study has 
been confined to the micros¢opic examination of quenched specimens. 

















N the Ji 
| ing of 1 
1. 1925. 1 


standing 0! 
GROUP 


1. Detroit 
2. Clevela 
3. Pittsbu 
4, Chieage 
5. Philade 
6. Boston 


fi New ’ 


GR 
1. DETR 
2. Clevels 
3. Pittsbi 
4, 
d. Philad 
6. Boston 
i. New } 


Chicag 


All of the 
exception 
GROU 


that Svyra 









ROUP ‘. 


NEWS OF THE CHAPTERS 


Standing as of June 1 








i 

























All of { 
exception 


that Sy 


I 
Detroit (331) 


» Cleveland (305) 
3. Pittsburgh (284) 
4, 
5. Philadelphia (263) 
}. Boston (224) 
New York (206) 


Chicago (267) 


GROUP I 


1. DETROIT (298) 
2. Cleveland (297) 
. Pittsburgh (275) 


Chicago (266) 


. Philadelphia (255) 


Boston (229) 


New York (209) 


Group IT], 





or WD DO = 
: = se 


q 


10. 





. Hartford (127) 
Lehigh Valley (108) 
yolden Gate (102) 
CINCINNATI (74) 


IG OP Ww pO 


© & 


10. 


News of the Chapters 


STANDING OF THE CHAPTERS 


the June issue of TRANSACTIONS appeared a relative membership stand- 

v of the 29 chapters of the Society as of April 1, 1925, and as of May 
The tabulation which appears below shows the relative membership 

standing of the chapters on May 1, 1925, and on June 1, 1925, 

Detroit still heads group 1, this time by about 25 members. 
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I] 
Tri City (64) 


. Rochester (62) 

. Los Angeles (60) 
. Washington (52) 
. New Haven (52) 
. Schenectady 

. Worcester 

. PROVIDENCE 

. Rockford 

. TORONTO 
. Springfield 
. South Bend 


GROUP III 
Tri City (68) 
Rochester (62) 

Los Angeles (60) 
WASHINGTON (52) 
New Haven 
SCHENECTADY 
Worcester 

Rockford 

Providence 
Springfield 
TORONTO 

South Bend 


e other chapters in this group remain practically the same, with the 
of New York which shows a slight gain. 

This group remains the same as in the previous report except 
icuse moves ahead of Milwaukee. 
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Group III. The third group had but one change, although Ney 
and Washington are tied in fourth place with 52 members each, whil, 
dence passes Rockford, for eighth place, and Toronto advances to tent} 
ahead of Springfield. 

There were 112 new and reinstated during the month, while 4¢ Were 
dropped for non-payment of dues, 11 resigned and 3 deaths, leaving 
gain of 52. 


Haven 
Proyj 


! place 


net 
Several chapters suffered heavily from arrears, Lehigh Valje, 


losing 8, Chicago 5, Philadelphia 4 and Detroit 4. 


BOSTON CHAPTER 


The following is the report of the annual meeting of the Boston chapter 
held Friday, May 22, at the Walworth Mfg. Co., South Boston. 

A plant visitation was arranged for 3:30 p. m. wherein about 75 members 
and guests of the Boston chapter inspected the Walworth Mfg. Co. plant at 
South Boston, visiting all the various departments. The Walworth Mfg. ( 
supplied each guest with a ribbon badge appropriate to the occasion, and 
following the visit a band concert was given by the Walworth band. One of 
the interesting heat treating installations shown was a new continuous re 
cuperative electric furnace used for annealing vise jaws. 

Dinner was served at the plant followed by the annual business meeting, 
S. W. Parker, chairman of the program committee, outlined the plans for the 
June outing which included a boat trip to Pemberton Inn, a shore dinner, 
athletic sports and entertainment for Saturday, June 13th. 

The next business was the secretary’s report and a review of the meetings 
held during the year was read. Membership to date showed a healthy in 
crease over last year, there being a membership of 248, or an increase of 73 
members, which, in view of the usual reaction to follow a convention, was felt 
to be very satisfactory by the secretary. There was a total of nine meeting: 
held during the year with an average attendance of approximately 75. Th 
new projects entered into were the printing and issuing of a year book, listing 
all the membership, also the printing of a program in advance. 

The next business was the election of officers, and the following officers as 
nominated were unanimously elected: Chairman, J. M. Darke, metallurgist, 
General Electric Company, West Lynn, Mass.; vice-chairman, F. H. Cole, 
metallurgist, Walworth Mfg. Co., South Boston; secretary and treasurer, Hl. 
E. Handy, metallurgist, Saco-Lowell Shops, Lowell, Mass. 

Committees—Program: L. D. Hawkridge, Hawkridge Bros. Co., 
H. B. Parker, Dr. W. S. Williams, H. B. Briggs. Membership: G. ©. Mc 
Cormick, Crucible Steel Co.; W. J. Kunkel, R. J. Johnston, J. R. Pounds 
Attendance: E. H. Fernold, Saco-Lowell Shops; Mr. Morresey, D. R. Fiske, 
E. L. Reed. Reception: C. L. Stott, General Electric Company; G. ©. Mc 
Cormick, J. H. Zimmerman, A. D. Bach, Jr. Technical Library: V. 
Homerberg, Massachusetts Institute of Technology, I. N. Zaverine, Z. L. Sault, 
E. R. 8. Reeder. Employment: G. ©. Davis, Heat Treating Equipment (0. 
L. G. Bean. On to Cleveland Committee: F. H. Cole. 


Soston; 


The chairman of the committees will be the three officers to make up 
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nam technical and library committee whose plan is to review available in 
aia m at the libraries of our city and submit this information to the 
see ter members, also to make recommendations to have questions submitted 
‘) writing to the committee which are to be answered during the regular 
meetings. It is felt that this plan can be worked out since there need be no 
diffidence about asking questions as the inquirers’ name will not be mentioned. 

fhe other new committee is the employment committee which the secre- 
tary has attempted in a small way to do during the past year. This committee 
in ~ operation with the national office will list members desiring employment 
ind perform the usual duties of an employment bureau. 

ollowing this business meeting an address of welcome was given by Mr. 
Hart, Supt. of the Walworth Mfg. Co. Mr. Hart referred briefly to some of 
the history of the Walworth Co., stating that in 1871 Mr. Walworth, founder 
of this company, conceived the idea of heating buildings by passing steam 
through pipes. The first steam heating system was installed in a local manu- 
facturing plant. Means of communication between the company’s Boston 
office and their Cambridge plant at that time was by telegraph which was con 
sidered to be an efficient method as there were few plants which even had 
that. Mr. Edison, during his experiments with the telephone, obtained and 
received permission for the use of this wire between the Walworth Mfg. 
Company’s office and plant in Cambridge for the first telephone communi- 
cation. 

The main speaker of the afternoon was F. R. Palmer of the Carpenter 
Steel Co., Reading, Pa., who gave an illustrated lecture on ‘‘Giving Steel Tools 
a Chance.’’ This talk was one of the most interesting and valuable ever 
presented before the Boston chapter. Mr. Palmer covered the practical and 
usual problems to be met with in tool manufacture from the standpoint of 
design, hardening, machining and grinding, illustrating many of the con- 
ditions explained with stereopticon pictures of actual instances. He pointed 
out that the life of tools depended upon its analysis, quality and heat treat- 
ment, and that ‘‘a piece of hardened tool steel possesses so much strength 
depending upon its analysis, quality and heat treatment and when the total of 
its internal strains reaches the critical point it fractures.’’ A very lively and 
interesting discussion followed this talk, and many requests were made that 
Mr. Palmer have this paper published in Transactions for the benefit of all 
the members. G. C. Davis. 


Mollowing is a report of the June outing of the Boston chapter held on 
Saturday afternoon and evening, June 13th, at Pemberton. 

About seventy-five members of the Boston chapter gathered at the wharf, 
leaving by boat at 2: 15 for Pemberton where they were conducted directly to 
the Hotel Pemberton. 

The first event of the afternoon was the ball game between the Reds and 
Blues, the Reds captained by V. O. Homerberg and the Blues by G. C. 
Davis. Before assembling on the boat, badges were distributed to the mem- 
ing of two colors, blue and red and equally divided, and these badges 
Uesignated whieh team the member belonged to. Naturally, since the writer 
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July 





was the captain of the Blues team, the Blues won by approximately 
The next event was a tug-of-war which, of course, the Blues won 
The next event was a series of races including a pipe race, wh 
contestants ran to one spot and obtained a pipe, then to another s) 


to ? 


ein the 


Where 
they filled it with tobacco, and a third spot where they lit it and raced home 
Also, there was the usual three-legged race and fat man’s race. Prizes wor, 
given for these last three events. 

Following the sports, every one was in condition to enjoy a swim in the 
salt water pool heated to 60 degrees and gathered thereafter on the piazza o; 


the hotel where the Agony Quartet held full sway until dinner was served, 
A Shore Dinner was served in the private dining room at 6:30 which ; 
sisted of steamed clams, fish chowder, broiled lobster, ice cream and coffee. 


An attractive vaudeville entertainment followed the dinner in the dining 
room. A few took advantage of the optional trip to Paragon Park, an amus 
ment park; following this entertainment the majority returned to Boston 0 
the same boat where the Agony Quartet held full sway. G. C. Davis. 








BUFFALO CHAPTER 


On May 25, 1925, the Buffalo chapter of the society held its regular 
monthly meeting. The meeting was called to order at 8:30 by chairman Mr 
Armstrong, and the minutes of April 27th meeting were read and approved. 

S. P. Rockwell, the inventor of the Rockwell testing machine, was present 
and spoke a few minutes on the ‘‘ Dilatometer’’ system of heat treating. The 
system registers the critical range by the use of a silicon rod which does not 
expand and a recording device. The steel has a different expansion ratio as 
it passes through the critical range. 

A. H. D’Areambal of the Pratt and Whitney company was the principal 
speaker, the subject being ‘‘carbon steel and high speed steels used in the 
manufacture of small tools and metallurgical control.’’ A number of th 
carbon steels and tungsten steels were described in detail, giving the chemical 
analysis, the uses, and heat treatments. 

A number of slides were shown which would be very helpful in selecting 
the steel for stock. Carbon steels which are annealed to Brinell about 17! 


seem to be best for average use. The deep etching of steels was also men 
tioned for inspecting the steel for stock. 
With tungsten steels, the carbon content is the most important, and this 


should be 0.65 to 0.75 per cent. 

After the address, a very large number of specimens were passed arouné 
and the usual discussion of various problems followed. 

The meeting was very interesting, and attended by 110 members and 
guests. 

The June 12th meeting of the chapter was called to order at 8:5! p.™ 
by G. J. Armstrong. The minutes of the May 25th meeting were read an’ 
approved. The treasurer’s report was presented and approved. le fol 
lowing committee was previously appointed by the chairman for the purpos 
of nominating officers for the coming year: W. H. Blocksidge, David Bel! 
and W. 8. Miller. The committee gave a report of nominations «ni tie 
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wing members were unanimously elected to hold office for the coming 
ver: ehairman, G. J. Armstrong; vice-chairman, Fred G. Brost; secretary 
tre:surer, B, Clements. 

Exeeutive Committee: W. H. Blocksidge, W. S. Miller, O. W. Mueller, 
8. Lounsberry, David Bell, B. L. MeCarthy. 


CHICAGO CHAPTER 






The Annual Outing and Athletic Carnival of the Chicago chapter was 
held at Dixmoor Golf Club, June 13, 1925. At two o’clock a large attendance 
sat down to a chicken dinner served in the club house. 





During the dinner ex 
ceptionally good entertainment was furnished by the Ingersol-Shepard or 


chestra who donated ‘their greatly appreciated services for the occasion. 
Three-thirty found everybody out on the grounds where they participated 
in and were amused by a larger number of contests including a tug-o-war be- 
tween picked teams, a fat man’s race, standing broad jump, horseshoe pitching 
contest, and indoor baseball. Valuable prizes for the winners were donated by: 
W. R. Mau, district manager, Vanadium-Alloys Steel Co.; C. 
ham, Crucible Steel Company of America; Claude 8. 








M. Cunning- 
Gordon, of Claude 8. 
Gordon Company; E. H. Pasmore, Chicago Mgr., Columbia Tool Steel Co.; 
Alfred Ford, Supt. Chieago Nipple Manufacturing Co.; R. 
metallurgist, United Alloys Steel Co. 

A new and promising feature added to the annual affair was a Handicap 
Golf Tournament in which nine foursomes had entered to compete for a mam- 
moth presented ‘*Q-Alloy’’ Harris, General Alloys 
The first foursome teed-off at 3:55 and by 7:30 the last 
had completed the eighteen holes. 










R. Smith, sales 


loving cup by 


Harry 


Company, Boston. 





The loving cup, which must be won three 
times to become the permanent property of the holder, went to J. B. Mudge, 
metallurgist, Western Electric Company. 










Second place honors were won by 
W. G. Tarnow of the Goss Printing Press Company who was presented with a 
dozen picked golf balls by J. H. Hinkley, Chicago manager of the Halcomb 
Stee! Co. R.G. Guthrie, metallurgist, People’s Gas Light & Coke Co., won a stain- 
less steel putter donated by W. A. Edwards, district manager, Ludlum Steel 
Company, for the third prize. Herman Shultz, superintendent, electric furnaces, 
Illinois Steel Co., took the fourth prize of a half dozen stainless steel knives, 
also presented by W. A. Edwards. The booby prize went to Mr. Scheuch, 
metallurgist, Western Electri¢é Company, who received an incarnated idea of 


H. H. Harris in the form of a self-adjusting, flexible, non-skid, et cetera, 
golf elub. 








The officers wish to take this opportunity to thank everybody who by 
their services or donations did so much to make this outing the success it was. 


P. S. If you want to meet a’steel man in a playful mood, meet him at 
these annual outings. J. A. C. 
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CINCINNATI CHAPTER 





the following officers and executive committee were elected at the May 
meeting of the chapter: chairman, E. P. Stenger; 


vice-chairman, W. R. 
ht; seeretary-treasurer, F. L. Martin. 


Klin] 
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OF THE A. 8S. 8. T. luly 
Executive Committee: J. C. Hartzell, C. M. Bigger, J. H. Nead, 
Ries, Edward Gardner. F. L. Marti) 


CLEVELAND CHAPTER 


The election of officers of the Cleveland chapter for the coming year 
was held at their May 15th meeting and the following were elected: 
chairman, H. A. Schwartz; vice-chairman, H. H. Smith; secretary-treasyrer. 
A. S. Townsend. 


F 














Executive Committee: G. I. Allen, A. E. Buelow, A. H. Fratienthal, Ray 
mond Rolf, T. C. Sherman, J. D. Sterling. A. 8. Townsend. 








DETROIT CHAPTER 












The April 20th meeting of the Detroit chapter was held in the General 
Motors Building and, following a short business meeting, L. W. Heiser of the 
Ford Motor Company, gave an interesting talk on ‘‘ Practical Problems in the 
Heat Treatment of Steel, and the Installation of Heat Treating Equipment.’ 
Mr. Heiser described in considerable detail the heat treating equipment which 
is being used in the Highland Park plant of the Ford Motor Company, in 
which they have adhered to the push-type or continuous conveyor type of fur 
nace for both their annealing and heat treatment work. He said that their 
furnaces consisted of one type for normalizing, one type for quenching, on 
type for drawing and one type for annealing. Their carburizing furnaces are 
composed of three different compartments, the heating chamber, soaking 
chamber and the cooling chamber. These furnaces are equipped with steel 
rails and are capable of carrying a load of 8 or 9 tons. Every 15 minutes 
two boxes are inserted into the furnace and two are taken out from the other 
end. ‘These furnaces are also the push-type. The speaker described their 
method of quenching camshafts wherein the heated camshafts are placed on 
three rollers and the whole fixture rolls back into the quenching water. While 
quenching is in operation, these rollers turn the shaft and keep it straight. 
He pointed out, however, that they are experiencing some difficulty in keeping 
these shafts straight during and after the tempering heat. He said their 
crankshafts are quenched in this same general way as are also the rear axle 
shafts and drive shafts. The camshafts are quenched in a_ perpendicular 
spindle hung mounted on roller. The door is closed by compressed air and the 
water is applied from all sides, and thus spins the crankshafts. The speaker 
said that they did not use recuperators on their furnaces. In answer to the 
question as to whether or not the Ford Company normalized all of their steels, 
Mr. Heiser replied that all of their gear blanks were normalized, but that their 
crankshafts were not. In discussing the steel which is used in the manufac- 
ture of camshafts, the author stated that they do not carburize their cam- 
shafts, but instead are using a 0.35 to 0.40 per cent carbon steel with 0.70 to 
0.90 per cent manganese in which it is possible to get a Brinell hardness 
value between 500 and 600. These camshafts are quenched at 1470 degrees 
Fahr. in cold water. In respect to the heat treatment of gears, Mr. Heiser 
pointed out that due to the fact that they did not grind the teeth of their gears, 
it is necessary that they be held as nearly to the correct size as possible, 
therefore the use of an electric furnace is not suitable, due to a certain amoumt 
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of scaling. These parts are heated in cyanide and are quenched in oil and 
tempered in an oil-fired furnace. In answer to the question as to the reason 













his company is changing over to electric furnaces, the speaker said that he be- 
lieved that electrical heat was considerably cheaper than fuel. In closing, Mr. 

\ Heiser extended an invitation to all present to visit the Highland Park plant 
and inspect their heat treating room and especially their large continuous ear- 
burizing furnaces. 

At the meeting of the chapter held on May 16, Dean Cabot, Dean of the 
University of Michigan Medical School, spoke to the members. He related in an 
interesting and humorous manner his experiences during the war. Mr. Macon of 
the Iron Age had been scheduled to talk at this meeting, but due to the illness 
of one of his associates, was unable to be present. Professor Hobbs, professor 
of geology at the University, then spoke to the members on earthquakes, which 
talk was also very interesting. The chairman of the meeting, W. E. Jominy, 
then called upon Professor E. D. Campbell, who expressed his appreciation 
and delight that the meetings of the local chapter were being held at the Uni 













versity this year, and said he was glad that he was able to be present. A rising 
vote of thanks was then extended to the speakers of the evening. 

Meeting: Steel Treaters’ Revue, June 13, Prince Edward Hotel, Wind 
sor, Ontario. 

New officers for the coming year are as follows: chairman, W. G. 
Calkins; vice-chairman, Lawrence Thomas; _ secretary-treasurer, Robert 
Atkinson. 








Executive Committee: Harry Martin, H. L. Shippy, W. H. Graves, Car! 
Nilson, F. P. Zimmerli. 


GOLDEN GATE CHAPTER 




















The annual meeting of the Golden Gate chapter was held on May 13th 
in the form of a dinner at the New Peerless Cafe, Oakland. As we have come 
to expect, the meeting was well attended, there being sixty-two present. 

The meeting was called to order by F. H. Pelle, vice-chairman, owing to 
the absence of P. L. Bannan, the chairman, due to illness. After the regular 
business of the meeting had been transacted, the secretary presented the 
apologies of the absent chairman, who felt it a particular misfortune not 
to be present at the last meeting of his term of office. Mr. Bannan also wished 
to express his appreciation of the loyalty with which the executive committee 
and other officers had responded to his requests for action, and also to the 
various appointed committees for their work throughout the year. The secretary 
then gave a short resume of the history of the chapter for the benefit of the 
new members and guests, and, finally, made his report on the finances of the 
chapter for the year ending that night. 

\ rising vote of thanks was given in honor of Mr. Bannan’s chairman- 
ship. 

The aeting chairman thereupon called upon the spokesman of the nomi- 
: hating committee, S. R. Thurston, to deliver their report, which Mr. Thurston 
did with appropriate comments on the slate drawn up.. The motion was then 
made by T. 8. Hutton that the nomindtions be closed, which he elaborated 
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T. uly 
with individual tributes to the names suggested. This was followed by th, 
election, in which the slate proposed by the nominating committe 
unanimously approved. 

The officers elected were as follows: Chairman, Frank B. Drake, Jo}. 
son Gear Company; vice-chairman, E. Downing, president, Hoover S) ring 
Company; secretary-treasurer, D. Hanson Grubb, Pacifie Scientifie Company, 

Executive Committee: A. N. Armitage, metallurgist, Columbia Steel 
Corporation; P. L. Bannan, president, Pacific Gear & Tool Works; Prof. \. 2 
Domonoske, associate professor, University of California; E. E. Jamison, 
president, Jamison Steel Company; C. 8S. Moody, metallurgist, C. L. Best 
Tractor Company; H. 8. Taylor, metallurgist, Holt Manufacturing Company: 
H. C. Venter, Supt. of shops, Southern Pacific Co.; H. H. Whiting, president, 
Best Steel Castings Company; IF. L. Wight, representative, U. S. Stee! Pro 
ducts Company; R. T. Wise, Standard Die & Specialty Co. 

The regular business of the evening was then resumed, and the chairman 
called on C. 8S. Sorensen of the Security Manufacturing Company of Los 
Angeles for a few words on conditions in the South. Mr. Sorensen had some 
interesting remarks to make concerning his company’s work, and thereafter 
answered several questions. 

The next event was the talk by E. E. Jamison of the Jamison Stee! 
Company on ‘‘Carburizing,’’ being Number six of the series on Steel. The 
talk was most interesting and was followed by a number of questions and 


much discussion, showing the vital interest of the members in this phase « 
their work. 


Vas 


I 


S. R. Edwards was then called upon for an informal discussion of tlie 
variations in gear making practice in the East, with particular reference to 
the automotive industry. Since Mr. Edwards was for some time metallurgist 
for the Muncie Gear Division of the General Motors Corporation, he was well 
qualified to handle this subject. 


The meeting did not close until late, due to the general interest of tliose 
present in the various subjects under discussion, and the repeated questions 
and discussions. D. Hanson Grubb. 

The June meeting of the Golden Gate chapter was held last night, the 
10th of June, at the Engineers Club, San Francisco. The date was advanced 
a few days due to the imminent departure of one of the speakers on an easter 
trip, and the notice given was very short. Notwithstanding this fact, the at- 
tendance was excellent, and the meeting a most enthusiastic one—an ex- 
cellent send-off for the newly installled officers. 

Frank B. Drake, the new chairman, presided and made a few brief re 
marks on the plans being formulated for the coming year. Mr. Drake has 
just returned from the East where he has been in touch with the work of the 
eastern chapters, and we anticipate a very active winter. 

The first speaker of the evening was Edward J. Fowler, president of the 
Pacific Foundry Company, who gave a most interesting and well received talk 
on ‘‘Some Problems in Connection with Cast Iron.’’ Mr. Fowler’s connection 
with the foundry business is a life-long one, and the members could have 
listened to him with pleasure for several times the period he was confined to. 
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\ k on ‘*Testing Machines,’’ by Professor A. B. Domonoske of the 








Department of Mechanical Engineering at the University of California, fol- 
lowed, being the eurrent part of the series of lectures on steel. It was il- 
lustrated by slides and followed by an animated discussion. 

Considering the vacation period, the meeting was very well attended— 


there being over sixty present. D. Hanson Grubb. 






HARTFORD CHAPTER 





On June 9, 1925, the Hartford chapter held its annual banquet at the 
City Club with an attendance of 105. 






During and after the dinner we were entertained by singing and 
dancing girls in a good vaudeville performance. 
I. G. Hughes, vice-president of the New Departure Mfg. Co. and a 







director in our national society acted as toastmaster. Brief reports of the 
year’s events and of the standing of the chapter were given by the past 
chairman and the treasurer. 


W. B. Bailey, economist for the Travelers Insurance Co., gave an inter- 
esting talk ‘fA Pieture of the Peripatetic’’ in which he described the life 
and habits of the American vagrant, a subject to which he has devoted 
several years study, actually living the life of a hobo for this time. 

On Saturday, June 13th, the Hartford chapter joined the Hartford 
Engineers Club in an outing and sheep bake at Goodwin Park. Our base- 
ball team defeated that of the A. S. M. E. by a seore of 13 to 12. In 
refereeing the African Elimination Contest, A. H. d’Areambal over- 


exerted himself eausing a slight accident to his clothing, more embarassing 
than painful. 













A good time was enjoyed by all. 
E. D. Lambert. 
LEHIGH VALLEY CHAPTER 









The following officers and executive committee members were elected 
by the chapter for the coming year at their meeting on May 21, 1925: chair- 
man, B, Fk. Shepherd; vice-chairman, F,. R. Palmer; secretary-treasurer, R. H. 
Christ. 

Executive Committee: G.C. Lilly, W. L. Trumbauer, J. W. Herb, E. B. 
Shimer, W. R. Shimer, C, C. Sickles, A. E. Fowler, G. O. Carlson, L. J. 


MacGregor, B. F. Shepherd. 












LOS ANGELES CHAPTER 


The Los Angeles chapter of the A. S. S. T. held its regular monthly meet- 

ing on May 6th in the conference rooms of the Westinghouse Electric Co. 
Mr. Laury, retiring chairman of the local chapter, gave a brief resumé of the 
)lapter activities during the past year and urged the members to continue 
p the good work in building a bigger and better chapter. The retiring chair- 
man then presented to the members the following newly elected officers: 
Lacy Mfg. Co., chairman; Charles Drenk, Axelson Machine Co., 
‘ce chairman; E,. C. Black, Baker Iron Works, secretay-treasurer. Exectuive 
g Committe W. H. Laury, Axelson Machine Co.; Wade Hampton, Hughes 








BU. A. Stiles 
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Tool Co.; W. C. Hartman, Union Tool Co.; G. C. Nelson, Firth 
Steel Co. 

A short talk by the new chairman, briefly outlining the plans 
ensuing year, reading of the annual report by the secretary and th. 
troduction of the guest speaker of the evening, E. C. Claussen of t}) 
Manville Co. 

Mr. Claussen addressed the chapter on the subject of ‘‘ Refractories’? gy, 
discussed the topic in a highly interesting manner. Starting with a deserj, 
tion of clay deposits, types of clays and their manufacture into bricks. ; 
lustrating his talk with many samples of clays, brick and bonding materia\: 
The speaker gave his audience much data of value relating to costs of refrye. 
tories, their relative values, proper installation and subsequent care. Diy 
topic was particularly opportune, following a recent meeting in which the gy} 
ject of ‘‘ Furnace Design’’ was handled, 

A lively discussion followed when the speaker had finished, and the many 
times he had to rspond to questions was good evidence that the topic was well 
chosen. The discussion brought out suggestions and ideas sufficient for ay 
other good meeting on the same topic. 

Through the efforts of Prof. Clapp and his student assistants, of (ali 
fornia Institute of Technology, tracings and printed data relating to the tests 
of steels, made during the April meeting of the chapter were available. Bly 
prints and data were distributed to the members to be studied and brought to 
the June meeting, at which time Mr. Laury will give a talk on the purposes 
and results of these tests. In additon to Mr. Laury’s talk the chapter will 
be addressed on the subject of ‘‘ Tool Steels’’ by Mr. Jamison of the Jamison 
Steel Co. 

The May meeting had a splendid attendance, fifty-six members and guests 
being present. A number of guests signified their intention of becoming mem 
bers, and announcement was made that the chapter is due to aid several 
sustaining members. As a happy climax to a successful meeting, Mr. Lee, of 
the Westinghouse Co., presented to the chapter members several dozen attaci 
ments for use on the bases of telephones which he guaranteed would tame 
telephones that have a tendency to walk around on the desk. During an inter 
mission an excellent luncheon was served in the cafeteria of the Westinghouse 
Co. as a treat from the chapter to its members. Much gratitude is due the 
Westinghouse Co. for the splendid treatment they have accorded the Lo 
Angeles chapter. C. A. Stiles. 


Sterling 


for the 
self in- 
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The Los Angeles chapter meeting was postponed one week owing to tle 
Shrine Convention, and was held on June 10 in the office of the Westing 
house Electric & Manufacturing Company. Chairman Stiles called the 
meeting to order at 7:45 p. m., and after the regular order of business, W. 1 
Lawry spoke briefly on various methods of physical testing and describe 
in detail various test specimens which have been used in a previous 
demonstration held in the laboratory of the California Technical Scho! 
Pasadena. The speaker of the evening, E. E. Jamison of the Jamis! 
Steel Co., San Francisco, was then introduced and addressed tlie chapter 
very ably on the subject of the manufacture of alloy and high speed stet! 
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| Treaters were afforded a real treat as the subject was interesting 
* truetive. After a general discussion, the meeting adjourned. 
alt d 

E. C. Black. 









NEW HAVEN CHAPTER 


Annual Dinner, June 26, Wilcox Pier Restaurant, Savin Rock Park. 
Shore Dinner and Entertainment. 





The following officers have been elected for the coming year: chairman, 
EL. Wood; vice-chairman, J. H. G. Williams; secretary-treasurer, W. G. 
Aurand 

Executive Committee: J. Brooks, T. Besom, W. H. Duley, E. C. Richard- 
son, A. E. Bellis, C. F. Hammond, J. W. Black, H. C. Goodwill, F. J. Dawless, 
\l. E. Gere, H. G. Keshian, L. T. 









T. Perry. 





PHILADELPHIA CHAPTER 






The last chapter meeting preceding the Summer vacation was held on 
Friday evening, May 27th. The meeting was preceded by the usual ‘‘ Get 
Together’? dinner at the Engineers’ Club and about fifty members were 
present, which was a goodly number considering the oppressive heat and 







the season. Although this was the last meeting of the year, it was never- 
theless one of the most important ones held, as the new officers for the 
coming year were elected and installed. 
The following officers were elected: chairman, Arthur L. Collins; vice- 
chairman, Theodore Wiedemann; secretary-treasurer, A. E. Donovan. 
Directors: H. C. Knerr, Dr. George L. Kelley, A. W. F. Green, .N. C. 
Einwechter, John P. Brown. 












The members of the chapter feel especially grateful to the retiring 
oflicers—particularly to the retiring chairman— H. C. Knerr, and the 
retiring secretary-treasurer—A. W. F. Green, for their zealous work during 
the past year. 

The course in Metallography given at Temple University, under the 
ible guidance of Mr. Knerr, was brought to a successful conclusion for the 
year by an exhibition of the students’ work at the University on the 
evenings of June 15th and 16th. Even bigger things are looked for in the 
course which will be continued next year. 

Theodore Wiedemann, the efficient chairman of the Library Committee, 

» succeeded—by a most clever and unique method—in augmenting the 
» library fund to the extent of $66.00 at this meeting. Mr. Wiedemann will 
be glad to explain his fund-raising methcd to any of the other chapters 

e that may be interested. 
5 Believing in the old saying—‘‘all work and no play makes Jack a dull 


boy’’, the meeting was delightfully entertained by an excellent male 
quartette. 
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PITTSBURGH CHAPTER 


The Pittsburgh chapter held its June meeting in the Fort Pitt Hotel on 
s the evening of June 2nd. 
After 
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a short business session, President McMillen introduced J. W. 
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Hacker who gave the paper of the evening. Mr. Hacker, who is super 
of the by-product coke plant of the Pittsburgh Crucible Steel Co; 
Midland, Pa., chose as his subject, ‘‘The By-product Coke Ove: 
Integral Part of the Steel Works.’’ 

Mr. Hacker first recounted the history of the coke and iron industry anq 
then told of the development and growth of the use of by-product ovens, fy, 
told many interesting incidents of his experience when introducing some of 
the newer equipment. 


tendent 
iny at 


aS an 


In describing the construction of the ovens, an interesting item was tha; 
there are over three hundred shapes and sizes of silica brick used. The brick 
must be so exactly made and put together that they will be gas tight at work 
ing temperature. 

As an indication of the increased efficiency, he said that there had been , 
reduction of from 4 to 5 man-hours per ton of coke produced to one man-hour 
per ton. 

Then followed a number of very interesting pictures of the construction 
and operation of the by-product ovens with the equipment used in separating 
the by-products. 

At the conclusion of Mr. Hacker’s interesting talk, there were a number 
of questions asked and then refreshments were served to allay the effect of the 
heat of the evening. After this several motion picture comedies were shown de- 
picting the bathing beach and the bathers as a further inducement to forget 
the hot weather which prevailed. 


The meeting then adjourned for the summer. H. A. Neeb, Jr. 


RHODE ISLAND CHAPTER 


The executive committee of the chapter for the coming year is as 
follows: chairman, John E. Wiggins; vice-chairman, Thomas Wray; 
secretary-treasurer, Carl G. Peterson. Members of the committee are; F. H. 
Franklin, A. H. Annan, O. W. Geer, John E. Hull, C. M. Frietag, F. J. 
Sullivan, S. N. Welch and H. F. Cummings. 



















C. G. Peterson. 


SPRINGFIELD CHAPTER 

The Springfield chapter of the Society held a meeting on May 19h in the 
Chamber of Commerce Building at 8 p. m. 

V. O. Homerberg of the Massachusets Institute of Technology, Cambridge, 
Mass., gave a very interesting talk, illustrated by lantern slides describing the 
various micro-constituents of steel. 

Mr. Homerberg began his talk by demonstrating the equilibrium diagram 
for carbon steel and explained its meaning and application to different grades 
of steel used in the machine shop and in the tool room. Various constituten's 
of steel such as ferrite, cementite, pearlite, etc., as well as impurities often 
encountered in steel, were shown on the screen. Their occurrence and infu 
ence on the physical properties of the steel was explained in such a manne! 
that it could be clearly understood by anyone who comes in contact with the 
problems of handling and using steels. 
Professor Homerberg also gave a thorough theoretical explanation © 
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what ppens to steel when it is subjected to various heat treating processes, 
euch as hardening, tempering, normalizing, spheroidizing, ete. : 

Perhaps the most interesting part of the talk was his theoretical inter- 
pretation of different cases which came to his personal attention when ex- 
amining materials which failed in service, due to impurities. Generally, 
these materials had poor machining properties and were entirely unsuitable 
for the purpose for which they were intended. 

He also explained how in many instances it was possible to improve the 
properties of steel and sometime save it from scrapping by suitable heat treat- 
ment. 

The meeting was conducted by the newly elected chairman, Mr. Oliver of 
the Springfield Armory, and it was well attended, approximately sixty mem 
bers and guests being present. N. A. Glaskowsky. 


ST. LOUIS CHAPTER 


The May meeting of the chapter took place at the American Annex 
Hotel on the 15th of the month. Mr. Rinehart of the American Rolling 
Mill Co., Middletown, Ohio, was the speaker of the evening, his subject 
being, ‘‘ The Manufacture of Armco Ingot Iron.’’ He described the process 
in a clear and entertaining way and demonstrated by a sensitive galvano- 
meter the eleetrolitie action of positive and negative metals in a glass of 
water, Which was very remarkable. The members and guests were then 
entertained with a motion picture, which illustrated most of the processes 
of the making of ingot iron from the blast furnace to the galvanized 
sheet. Preceding the program of the evening the following officers were 
elected: chairman, John B. Schuck; vice-chairman, R. M. Pease; secretary- 
treasurer, Alan Jackman. 

Executive Committee: W. A. Mueller, I. R. Propes, F. J. Stoltz, F. W. 
Oches, J. J. Rammelsburg. Alan Jackman, 


‘he regular June meeting of the St. Louis chapter of the American So- 
ciety for Steel Treating was held at the American Annex Hotel, Friday, June 
(9, 1925. The speaker of the evening was Mr. Muir L. Frey, metallurgist of 
Peoria, Illinois. Mr, Frey’s paper was well received. Mr. Frey dealt with 
‘The Heat Treatment of Cast Iron.’’ He described the various types of 
cast iron and semi-steel and their analyses; he showed clearly the increased 
strength from several heat treatments, and with the aid of lantern slides 
showed the different microstructures. Different heat treatments were sug- 


gested for various types of castings. He summed up his paper with these 
points : 


|. Hard spots in east iron castings due to combined carbon ean be re- 


moved by heating to 1750 degrees Fahr. 
-. There is a eertain application for hardening and drawing cast iron. 
3. Cast iron to which steel has been added has increased tensile strength. 
+. Chilled iron ean be softened, then rehardened by heat treatment. 
White iron ean be quickly graphitized by heating to 1750 degrees 
Fahr., then quenching and drawing. 
ely discussion followed, and Mr, Frey answered many questions. 
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Many other points in heat treating steel were broupht up and disecusseq }, 
the members and much interest was shown. . 


Alan Ja 


man, 





TORONTO CHAPTER 


At the annual general meeting of the chapter, the following were clecte, 
to hold office for the ensuing year: chairman, Prof. O. W. Ellis; vice-chair. 
man, J. W. MeBean. 

The members of the executive committee as well as a secretary-treasure; 
will be elected later and will be reported at that time. 


O. W. Ellis. 











TRI-CITY CHAPTER 


R. D. Malm, sales manager of the Lincoln Electrie Co., of Cleveland, 
talked to the Tri-City chapter of the American Society for Steel Treating 
on Electric Welding at the Davenport Chamber of Commerce last night, 
Mr. Malm told of the progress welding had made in the past few years, 
stating that 90 per cent of all the tanks that are being made today are 
being welded instead of riveted. He also said that in most eases where 
welding had proven unsatisfactory this was caused by the operator uot 
understanding the principals of expansion and contraction, and not making 
proper allowance for same. Also that operators, in welding from one side 
often reinforced the weld only on that side, thinking that they 
were making a stronger job, while in fact this causes strains in the metal, 
making a weaker job unless the weld is equally reinforced on both sides. 
Aluminum welding is also now being done very successfully by the electric 
process, Mr. Malm illustrated various welding jobs with blackboard 
sketches showing different methods used, to distribute the heat so as not 
to get up strains in the metal that would cause it to break afterward. 
Welders and men interested in welding from various large plants in the 
Quad-Cities and Rock Island Arsenal were present and showed much interest 
in the various problems that were discussed. 

Election of officers also took place at this meeting. C. H. Burgston 
of the Deere & Co. was elected chairman, C. A. Schoessel of Deere-Harveste 
Co., vice chairman; Chas. F. Scherer of the Davenport Machine & Founiry 
Co., secretary-treasurer. 

Mr. Burgston and Mr. Scherer were selected to represent the Tri-City 
chapter at the Annual Convention in Cleveland. 

Arrangements were also made to hold the Tri-City chapter annua 
pienic in June. 


WASHINGTON CHAPTER 


The talk before the May meeting of the Washington chapter of the A.‘ 
S. T. was given by A. W. F. Green, metallurgist, John Illingworth Steel Com 
pany, Philadelphia. Mr. Green chose as his subject ‘‘The Manufacture of 
Carbon Tool Steels.’’ 


After first reviewing the historical side of the development of the crucible 
process for the manufacture of steel, the speaker entered into a detailed cov 


sideration of the various steps in the production of carbon steels of 0.30 to 1." 
per cent carbon. 


The furnace equipment and the melting process were first 
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oonsidered and then in succession, the aging, annealing, hammering and rolling 
operations rquired in the preparation of the highest grades of product. Mr. 
Green laid particular emphasis upon the desirability of aging unannealed 
carbon steel ingots as being a means of effectively removing scale in the early 


hammering or rolling processes, thereby yielding a product free from the usual 
surface defects. A similar effect is the aid to scale removal of alternate oval 
ind square passes in the rolling mill. 

Photomicrographs were shown of steels varying over the carbon range 
indicated above in the ‘‘as cast’’ condtion, after annealing, after hammering, 
after rolling and after final annealing treatments of various types. 

Consideration was also given to the occurrence and causes of such de- 
fects as pipe, segregation, laps, cracks, seams, decarburization, ete. In con- 
siderng the applications of carbon tool steels, Mr. Green remarked that many 
earbon steels which have been shown to have spongy centers when examined 
by the hot acid etch proved to be ideally suited for drawing dies in which the 
working surface was presumably in the spongy area. He also stated that 
many heading dies made from carbon steels of approxmately 1.10 per cent 
carbon gave better service when hardened from 1600 degrees Fahr. and tem- 
pered at 600 degrees Fahr. than after any other heat treatment that had been 
employed. 

An extended discussion followed Mr. Green’s paper, in which many of 
the chapter members took part. Among the features given attention were the 
warping of tools as affected by previous heat treatment of the steel, the hard- 
ness of carbon tool steels resultant from different annealing and hardening 
treatments, and the variables of the steel making process that affected the 
‘quality’’ of the steels and the results obtained from their use. 

W. H. White. 


WORCESTER CHAPTER 

The Worcester chapter’s last meeting of the season was held at the Uni- 
versity Club, May 26th, a steak supper being served at 6:30 p. m. 

Mr. Porter, the retiring chairman, announced the names of the officers 
just elected for the season 1925-26. He then called on the old officers and 
committee chairmen for a few words regarding their work during the past 
year and what progress had been made. 

H. H. Harris of the General Alloys Co. was then presented as the speaker. 
His subject was, ‘*Heat Resisting Alloys and Carburizing Containers. ’’ 

Mr. Harris said that expense of renewal due to the scaling and warping 
of cast iron carburizing boxes, as well as their excessive thickness and conse- 
quent weight which must all be heated, made pack carburizing an expensive 
process. 

He justified the use of alloy containers not only from the standpoint of 
less cost per hour under heat, but by the saving in fuel and time required, the 
thin walled alloy container transferring heat to the contents much quicker 


than the heavy iron container, also having much less weight itself to be 
heated 


Mr. Harris stated that it was not difficult to combine the necessary metals 


it a melting pot to make a good alloy, but that the main difficulty was in 
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making the casting. He said that the main reasons for failure of «| 


V boxes 
were oxidation and fatigue, failure from the second cause being due {o alter. 
nate expansion and contraction; irregular shaped castings being mich more 


subject to failure from this cause. 

The speaker divided heat resisting alloys into two classes; tho having 
50 per cent or over of iron in their composition and those having 4 mych 
smaller per cent. 

He pointed out several cases where heat resisting alloys containiny a }jo) 
percentage of iron have been withdrawn from the market and said that in 
general those having a high percentage of iron had proven unsatisfactory. 

On the other hand, he said, alloys of low iron content are at present wa 
duced on a large scale and have given a fair degree of satisfaction. In ry 
gard to the chemical composition Mr. Harris said that nickel formed the bag 
for most heat resisting alloys, metallic chromium being another ingredien 
He also said that up to one-half of 1 per cent of aluminum had been success 
fully used. 

With regard to the guarantee usually given with alloy boxes the speaker 
said that he wished to clear up a general misunderstanding that seems to 
exist. The guarantee is not to be confused with the life of the box or eon 
tainer, it being the usual case for a container to exceed the guarantee by a 
considerable margin. As the alloy manufacturer has no contro! over the 
operating conditions in the plant where his product is used, the guarantee must 
necessarily be conservative. 

Mr. Harris pointed out that the selling price of an alloy depends on the 
cost of manufacture and that, in the ease of alloys as in most everything else 
in life, you get about what you pay for. 

A number of slides were shown illustrating the design of alloy boxes as 
contrasted with the old style east iron containers, also a number of inverted 
boxes, which design is becoming popular. Mr. Harris said that luting of alloy 
boxes with clay when preparing them for the furnace was an unnecessary ex 
pense. 

Attendance at the supper was forty-one, and quite a few others came 
later to hear Mr. Harris’ talk. R. J. Phelon. 





Report of Executive Committee Meeting of Worcester Chapter A. S. S. T. 
Held Wednesday, June 11, 1925 








The new officers and executive committee are as follows: Chairman, W. °. 
Searle; vice-chairman, L. D. Granger; secretary-treasurer, E. D. Clark. 

Executive Committee: Luther Holt, J. A. Kelly, Roland Cook, P. A. 
Porter, R. J. Phelon. 


Those present were: Messrs. Searle, Granger, Porter, Holt, Kelly, Phelon. 
Those absent: Cook, Clark. 

Mr. Granger is to have charge of the program for this year, but a start 
has been made by Mr. Searle who has arranged for Mr. d’Arcambal to speak 
at the first meeting. Mr. Bidle and Mr. Eisenman will be here for our second 
meeting and Dr. Langenburg will speak at the third meeting. 

It was suggested that we might use the tickets sold for the supper served 
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ly 
ach meeting as a registration blank and that a quantity of tickets might 
a he nted, providing a space for the registration ‘at the bottom of the ticket. 
r- . . . 
r) tickets could be completed as occasion demanded for the particular meet 
Ps ing at which they were to be used. 

ir. Phelon was appointed as an ‘‘On to Cleveland Committee.’’ Mr. 
s Porter is to take care of publicity this year. 

: lhe matter of a combination of all the local Engineering societies was 
brought up, and Mr. Searle is to try and obtain a copy of the report made by 

: the committee which investigated this matter some time ago. 

in 

it was decided to hold the meetings at the University Club when possible 

ind Mr. Granger has offered the use of their Wickwire-Spencer Corp. lunch 
room at Webster Square. 

re . . . . . 

No one was assigned to look after membership at this meeting. 
ise : 
nt R, J. Phe lon, 

L. Dwight Granger who spoke to the Worcester chapter on April 16th 
has called attention to an error in the report of his talk which appeared in 
At . . , . . 

; the May issue of TRANSACTIONS. Referring to the size of the spring casing 
in the phonograph referred to by him, it was necessary to increase the size 
on - ’ 
of this spring case from about 3 inches in diameter to approximately 4 inches 
a . . 
" instead of from 6 to 12 inches as stated in the report. 
ust R. J. Phelon. 
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ADDRESSES OF NEW MEMBERS OF THE AMERICAN SOCIETY FoR 
STEEL TREATING 


EXPLANATION OF ABBREVIATIONS. M represents Member ; A represents Associate Mer 


nber ; 
S represents Sustaining Member; J represents Junior Member; and Sb represents Sub: ribing 
Member. The figure following the letter shows the month in which the membership became 


effective. 


NEW MEMBERS 
(As of May 25, 1925) 

ALLEGHENY STEEL Company, (8-6), Brackenridge, Pa. 

ALLINGTON, A. L., (M-4), chemist, Studebaker Corp., Detroit. 

ALUMBAUGH, W. C., (M-2), assistant foreman, heat treating, Oakland Motor 
Co.; mail 268 Raeburn Court, Pontiac, Mich. 

ANDERSON, H. M., (M-5), pyrometer man, Hudson Motor Car Co., De 
mail 728 St. Clair Ave., Grosse Pointe, Mich. 

ANDERSON, R. O., (Jr-5), student, Carnegie Institute of Technology, Pitts 
burgh. 

ARMSTRONG, L. K., (8-5), manager’s assistant, Fales & Jenks Machine Co., 
Pawtucket, R. I. 

ARTHUR, J. E., (M-4), superintendent, melting department, Union Electric 
Steel Co., Carnegie, Pa. 

AusTIN, H. 8., (M-4), chief chemist and metallurgist, Campbell, Wyant and 
Cannon Foundry Co., Muskegon, Mich.; mail 728 Peck St., Muskegon 
Heights, Mich. 

Barpes, D. L., (A-4), salesman, Vanadium Alloys Steel Co.; mail 1602 Oak 
Grove Ave., Swissvale, Pa. 

Beck, W. J., (M-6), director of research, American Rolling Mill Co.; mail 
401 The Alameda, Middletown, Ohio. 

Brees, J. M., (M-5), production clerk, Bourne-Fuller Co.; mail 14308 Lake 
Shore Blvd., Apt. 15, Cleveland. 

BENEDETTI, Guy, {M-5), chemist, Ford Motor Co., Detroit; mail 478 South 
Sanford St., Pontiac, Mich. 

Berry, G. D., (M-6), inspector, International Harvester Co.; mail 7716 South 
Peoria St., Chicago. 

Birrner, E. F., (M-5), chemist, Dodge Bros.; mail 2528 Anderson Ave., 
Detroit. 

BouLineau, L., (M-4), heat treating department, Dodge Bros.; mail Box 143, 
North End Station, Detroit. 

BREMNER, M. H. C., (M-3), Spear & Jackson, Ltd., Aetna Works, Sheffield, 
England. 

Bureess, C. W., (M-5), drive gear hardener, Maxwell Motor Co.; mail 11732 
Goodwin Ave., Detroit. 

Byk, N. C., (M-5), assistant metallurgical engineer, Henry Disston & Sons, 
Inc.; mail 4620 Sansom St., Philadelphia. 

CALLAGHAN, W. E., (S-6), secretary, American Oil Corp., Jackson, Mich. 

CAMPBELL, &. E., (M-5), metallurgist, Alloy Steel Spring & Axle Co., Jackson, 
Mich. 

CARRIGAN, A., Jr., (A-4), sales representative, Andrew Carrigan (o., 54! 
Rialto Bldg., San Francisco. 


troit: 
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1925 NEW MEMBERS 
CaruLLI, L., (M-5), heat treater, Doehler Die Casting Co.; mail 505 Court 
St., Brooklyn, N. Y. 


Carver, J. L., (M-4), Illinois Central R. R. Co., Chicago. 


caso, A. A., (M-5), Detroit representative, Chrobaltic Tool Co.; mail 4245 
Leslie Ave., Detroit. 

CHERNISKI, A. L., (M-4), assistant foreman, Dodge Bros.; mail 3258 Hanley 
Ave., Hamtramck, Mich. 


‘ 


Chay, J. J., (M-4), E. G. Budd Co.; mail 5610 North 7th St., Philadelphia. 


Cotes, H. L., (M-4), metallurgical laboratory assistant, Cadillac Motor Car 
Co.; mail 112 Temple St., Detroit. 


Crass, M. F., (Jr-5), student, Case School of Applied Science; mail 14723 
Drexmore Road, Shaker Heights, Cleveland. 

DopcE, K., (M-4), consulting engineer, Morris Building; mail 425 West 
Clapier St., Germantown, Philadelphia. 

DorseN, J. R. (M-4), metallographer, Wickwire Spencer Steel Corp., Palmer, 
Mass.; mail 140 Bradstreet Ave., Revere, Mass. 

DoNALSON, F. O., (M-5), Buick Motor Car Co.; mail 715 Rankin St., Flint, 
Mich, 

DovrHwitt, W. D., (M-4), metallurgist, Pittsburgh Rolls Corp., Pittsburgh. 


Eppy, W. P., Jr., (M-5), assistant metallurgist, Geometric Tool Co.; mai! 
93 Blake St., New Haven, Conn. 

EPPLER, L. W., (M-5), metallurgical department, Dodge Bros.; mail 373 
Monterey Ave., Detroit. 

FROMMANN, M. H., (M-5), chief chemist, Reed & Prince Mfg. Co., Worcester, 
Mass. 

GAUTHIER, E. J., (M-4), heat treatment foreman, Shur-On Optical Co., 
Rochester, N. Y. 

GERSON, I. S., (M-5), metallurgical engineer, Witherow Steel Co.; mail 1933 
5th Ave., Pittsburgh. 

GETCHELL, C. K., (M-5), engineer in charge of standard practice, American 
Locomotive Co., mail 167 Furman St., Schenectady, N. Y. 

GODSCHALL, C. H., (M-4), general foreman, die work, E. G. Budd Co.; mail 
1017 West Tabor Road, Philadelphia. 


GopsEY, E. M., (M-5), heat treating department, Maxwell Motor Corp., 
Detroit; mail 11732 Goodwin Ave., Highland Park, Mich. 

DEGOLYER, A. G., (M-5), president, Metals Refining Corp., 50 Church St., 
New York City. 

GUYER, P. B., (M-5), steam engineer, Carnegie Steel Co.; mail 828 Vankirk 
St., Clairton, Pa. 

Harriry, J. J., (M-4), gang boss, Dodge Bros.; mail 1413 Webb Ave., 
Detroit. 


Henrer, ©. A., (M-5), machinist, Axelson Machine Co.; mail 1045 South 


Union Ave., Los Angeles. 
Henke, H. W., (M-5), treasurer and assistant manager, Dycast Steel Co., 
Collinsville, Conn. 
Hester, D. M., (Jr-5), student, Case School of Applied Science; mail 1610 
East 82nd St., Cleveland. 





















































































































































































































































128 TRANSACTIONS OF THE A. 8. 8. T. 


July 


Hicks, J. G., (M-5), assistant to foreman, American Locomotive Co., § 
tady, N. Y. 

Hop«ins, J. R., (M-5), metallurgical department, Pittsburgh Crucible Stoo) 
Co., Midland, Pa. 

HuGuHes, H., (M-5), raw stock inspector, New Process Gear Co., Sy: 
N. Y.; mail Fayetteville, N. Y. 

JONES, J. P., (M-5), blacksmith helper, Carnegie Steel Co., Munhall, Pa. 
mail 113 East 17th Ave., Homestead, Pa. 

Kay, L. E., (M-5), draftsman, Reynolds Engineering Co.; mail 7381. 34th 
St., Rock Island, Tl. 

KENDALL, J. M., (M-4), laboratory, Studebaker Corp.; mail 784 Hubbari 
St., Detroit. 

KINNEy, C. V., (M-5), P. O. Box 1044, Oklahoma City, Okla. 

Lagscu, A. F., (M-5), 536 Paterson St., Flint, Mich. 

LAMPSHIRE, W. A., (M-5), furnace draftsman, Buick Motor Co.; mail 720 
Damon St., Flint, Mich. 

LAUGHTER, E., (M-5), heat treating department, Maxwell Motor Car (o.: 
mail 11732 Goodwin Ave., Detroit. 

LAWRENCE, F. L., (M-5), metallurgist, Frost Gear & Forge Co., Jackson, Mich. 

Lee, F. M., (M-5), service man, Sullivan Machinery Co., Chicago; mail 100i 
Washington St., Michigan City, Ind. 

Loomis, B. I., (M-5), salesman, Crucible Steel Company of America; mail 
1130 Parker Ave., Detroit. 

LOUDENBACK, C. I., (8-5), representative, Dearborn Chemical Co.; mail 5 
West Jefferson Ave., Detroit. 

Lowery, P. B., (M-5), laboratory assistant, Oakland Motor Car Co.; mail 
45 Feneley Court, Pontiac, Mich. 

MacQueEEN, K. L., (M-5), metallographist, Olds Motor Works; mail 741 
Chicago Ave., Lansing, Mich. 

McCo.., R. B., (M-6), manager, American Locomotive Co., Schenectady, N. Y. 

MoGeer, R. E., (M-5), metallurgical department, Maxwell Motor Corp.; mail 
902 Londale Ave., Royal Oak, Mich, 

MeApkr, Il. M., (A-3), Eby Machinery Co., 453 East 3rd St., Los Angeles. 

Meuzo, F. C., (M-5), heat treating superintendent, Hudson Motor Car Co.; 
mail 1624 Gray Ave., Detroit. 

MENDINHALL, E., (M-5), assistant production manager, Standard Trump 
Bros. Machine Co., Wilmington, Del. 

Merzcer, G., (M-5), foreman, blacksmith shop, Henry Disston & Sons, [nc.; 
mail 6612 Hegerman St., Tacony, Philadelphia. 

Moore, J. W., (A-5), salesman, Hoskins Mfg. Co., 4445 Lawton Ave., Detroit, 

Netson, G. A., (Jr-5), student, Massachusetts Institute of Technology, (am 
bridge, Mass.; mail 22 Bradlee Road, Medford, Mass. 

Norton Company, (S-5), Worcester, Mass. 

Orro, F. L., (Jr-5), student, University of Detroit; mail 1375 East Jefferson 
Ave., Detroit. 


nee 


‘use, 


Perry, C. E., (M-4), metallurgical department, Cadillac Motor Car Co.; mu! 


1574 Lillibridge St., Detroit. 
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, J. W., (M-3), metallurgist, Continental Motors Corp., Muskegon, 
ich, 

p mus, T. R., (Jr-5), laboratory assistant, Babcock Wilcox Co.; mail 
612 5th Ave., Beaver Falls, Pa. 

Pp _W. G., (M-5), works engineer, Link-Belt Co., Indianapolis. 

PRENDERGAST, W. C., (A-5), vice-president in charge of sales, Tacony Steel 
Co., Franklin Bank Bldg., Philadelphia, 

RapcLiFFE, T. D., (A-4), steel inspector, Pacific Gas & Electric Co., San 
'ranciseo; mail 1506 4th Ave., Oakland, Calif. 
ey, G. C., (M-6), tool supervisor, General Electric Co., Schenectady, 
N. Y. 

RICKENBACH, P. J., (M-5), sales manager, Pittsburgh Stencil & Tool Co.; 
nail 405 Penn St., Pittsburgh. 

Ross, C. B., (M-4), metallurgical department, Dodge Bros.; mail 94 High- 
land Ave., Detroit. 

Rossrau, L. B., (A-4), industrial heating specialist, General Electrie Co.; 
mail 5032 Spruce St., Philadelphia. 


tuDDELL, R. J., (M-4), assistant foreman Studebaker Corp.; mail 1065 Hub- 
bard Ave., Detroit. 
Sanper, J. H., (M-5), steel department, American Radiator Co., Buffalo. 


SavLe, H. C., (M-5), vice-president, Cleveland Punch & Shear Co.; mail 
3917 St. Clair Ave., Cleveland. 

ScHAEFER, A. O., (M-5), assistant engineer of tests, Midvale Co., Nicetown, 
Philadelphia; mail 17 Dolan Terrace, Bala-Cynwyd, Pa. 

Scumirt, H. R., (M-5), shop engineer and metallographer, Lanston Monotype 
Machine Co., Philadelphia; mail 111 North Front St., Darby, Pa. 

ScHwakzkopr, T. H., (Jr-5), student, Ohio State University; mail 65 13th 
Ave., Columbus, Ohio. 

Scorr, JoHN D., (A-4), sales manager, Dyecast Steel Co., Collinsville, Conn. 

Suaw, F. A. C., (Jr-5), student, University of Toronto; mail 37 Harbord St., 
Toronto, Ontario, Canada. 

Suaw, V. F., (M-5), laboratory assistant, General Electric Co., Schenectady, 
N. Zz, 

SHERMAN, H. B., (A-5), salesman and engineer, E. F. Houghton & Co., Phila 

delphia; mail Box 936, Providence, R. I. 

ieLDS, E. H., (A-4), salesman, Sun Oil Co.; mail 5848 Brooklyn Ave., 

Detroit. 


SHIPMAN 


, W. P., (M-5), manager, hammer welding department, Blaw Knox 
Co.; mail 1114 Portland St., Pittsburgh. 
itH, M. C., (8-5), representative, Western Machinery World, Los Angeles; 
1 809 North Orange Grove Ave., Hollywood, Calif. 
J. H., (8-5), branch manager, Ludlum Steel Co., 724 Kohler St., Los 
\ngeles, 
', P. M., (Jr-5), chemical and metallurgical work, Detroit Twist Drill 
‘o.; mail 1504 East Jefferson Ave., Detroit. 
STEPHENS, W. L., (M-5), chemist, Ingalls-Shepard Co., Harvey; mail 414 
East 110th St., Chicago. 
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STEPAN, A. C., (8-5), representative, Detroit district; mail Roessler & 
lacher Chemical Co., 709 6th Ave., New York City. 

SULLIVAN, L. J., (A-4), industrial gas sales engineer, Rochester ( 
Electric Corp.; mail 34 Clinton Ave., North, Rochester, N. Y. 


SUNDEEN, L. C., (M-5), draftsman, Reynolds Engineering Co.; mail 1817 16} 


St., Rock Island, Il. 

THARP, E. J., (M-4), foreman, heat treating, White Motor Co., 943 East 7 
St., Cleveland. 

TREMBICKI, H. L., (A-6), salesman, Oakley Chemical Co., New York City 
mail 306 Central Ave., New Haven, Conn. 

Uren, T. J., (M-4), chemist, Holman Bros. Ltd., No. 3 Works, Can 
England. 

VAN Horn, K. R., (Jr-5), student, Case School of Applied Science 
1606 Compton Road, Cleveland. 

WaLtz, T. A., (M-5), metallographist, Pollak Steel Co., Carthage, Cincinnat 

Wuircoms, A. A., (S-5), works manager, Heald Machine Co.; mail 47 Ai 
St., Worcester, Mass. 

Wuite, R. J., (M-4), heat treating department, Bantam Ball Bearing (\ 
Bantam, Conn. 

WILHELMY, Opin, (M-5), power sales engineer, Union Gas and Electric (o 
°5 West 4th St., Cincinnati. 

Wiiuiamson, C. W., (M-5), high speed hardener, Reo Motor Co., Lansi 
Mich.; mail 309 West Lovett St., Charlotte, Mich. 


Witson, F. L., (M-3), machine shop instructor, Arsenal Technical Hig! 


School; mail 3306 Park Ave., Indianapolis. 

Witson, G. T., (M-5), equipment engineering department, N. Y. ©. R 
466 Lexington Ave., New York City; mail 154 Greenfield St., Buffal 
a... 

Wricut, G., (M-5), master mechanic, John Wood Mfg. Co., Conshohocken, 


NEW MEMBERS 


(As of June 25, 1925) 


Bascom, C. P., (M-6), manager, Fayette R. Plumb Co., Inc., St. Louis, Mo 
Becker, ©. R., (M-5), assistant superintendent, Plant No. 4, Studebak 
Corp.; mail 3030 Collingwood Ave., Detroit. 


BeckwitH, B. B., (M-5), metallurgical engineer, Maxwell Motor Car (0.; 


mail 3104 Helen Ave., Detroit. 


Biace, D. M. (Jr-7), student, University of Detroit and metallurgist, faxwel 


Motor Car Co.; mail 254 Rosedale Court, Detroit. 


BLEMKER, J. W., (Jr-5), student, Case School of Applied Science; mat 2111 


Abington Road, Cleveland. 


Buick, L. C., (M-6), assistant heat treating foreman, Hudson Motor Car ‘0; 


mail 2958 Springle Ave., Detroit. 


Borcuerpt, E. R., (-M-6), efficiency engineer, Anaconda Copper Mining ‘° 


Box 1357, Butte, Montana. 


Boruwe.LL, W. J., (A-6), vice-president, Higgins-Bothwell Co., Detro 
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H., (M-6), superintendent, King Pneumatic Tool Co.; mail 1735 Armi 
ve Ave., Chicago. 
ep, L., (A-6), sales engineer, C. E. Wise Co.; mail 2-133 General 
otors Bldg., Detroit. 
CARL, (M-4), foreman, forge shop, Davenport Locomotive Works, 
enport, lowa; mail 3912 7th Ave., Rock Island, Ill. 
ueSLEY, E. W., (M-5), metallurgist, Buick Motor Car Co.; mail 1016 Perry 
St.. Flint, Mich. 
orp, J. P., (M-6), plant manager, Richardson Scale Co., Passaic, N. J. 
Connor, G. W., (M-6), chief engineer and manager, States Apparatus Co., 
120 High St., Boston. 
Crawrorp, D. L.; (M-6), general superintendent, Verona ‘Tool Works, 
Verona, Pa. 
NDEN, Z. T., (M-5), assistant metallurgist, Oakland Motor Car Co.; 
nail 324 Nelson St., Pontiac, Mich. 
Danes, D. L., (M-6), inspector of materials, American Locomotive Works; 
mail R. D. 7, Schenectady, N. Y. 
Dixon, H. L., (M-6), metallographist, General Motors Research Corp.; mail 
Box 204, Y. M. C. A., Dayton, Ohio. 
DueLL, C. C., (Jr-6), student, Massachusetts Institute of Technology, Cam 
bridge, Mass. 
Euuis, R. P., (A-6), salesman, Hoskins Mfg. Co.; mail 13566 Stoepel Ave., 
Detroit. 
Perris, J. T., (A-6), treasurer, Higgins-Bothwell Co., Detroit. 
FirrereR, G. R., (M-6), metallurgist, Stanley Works; mail 27 Wallace St., 
New Britain, Conn. 
P. E., (Jr-6), student, University of Pittsburgh; mail 600 South 
Main St., Pittsburgh. 
Focke, T. B., (Jr-5), student, Case School of Applied Science; mail 2057 
Cornell Road, Cleveland. 
foorr, H. 8., (M-6), Sharon Springs, N. Y. 
loss, F. F., (M-7), Wheeling Steel Corp., Wheeling, W. Va. 
FRIEDLEIN, H. E., (A-6), salesman, Crucible Steel Company of America; 
mail 209 West Third St., Cincinnati. 
GALBRAITH, Rost., (M-6), hardener, New Britain Machine Co. 
Austin St., New Britain, Conn. 
(GEOMETRIC Too. Co., (8-6), New Haven, Conn. 
GIBSON, J. B., (A-11), 217 International Life Bldg., St. Louis, Mo. 
R. J., (M-5), metallurgist, Buick Motor Corp.; mail 140 Grace St., 
Ilint, Mich. 


HAG B. v. 


- mai 110 


K., (A-6), ecutting-oil engineer, Sun Oil Co.; mail 1989 West Grand 
\ve., Detroit. 

lALL, F. B., (M-6), foreman, R. Wallace and Sons Mfg. Co.; mail 329 Quinni 

St., Wallingford, Conn. 


J. N., (Jr-7), student, Missouri School of Mines and Metallurgy; 
| 307 East Third St., Rolla, Mo. 


Har it. C., (M-6), manager, Stanley Steel Co., Ltd., Hamilton, Ont. 
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Fuly 


Hart, W. F., (M-6), president, Verona Tool Works,. Verona, Pa. 

HERMAN, A. L., (M-3), experimental department, Bethlehem Steel (Co 
902 Pennsylvania Ave., Bethlehem, Pa. 

HOENSHEID, R. J., (M-6), hardening department, Detroit Twist Dri 
mail 13539 Stoepel Ave., Detroit. 

Hupson Moror Car Co., (8-6), Detroit. 

JEFFERS, G. B., (M-1), assistant melter, North West Steel and Iron (, 
215 Walnut, S. E., Minneapolis, Minn. 

JOHNSON, O. W., (8-6), superintendent, Morgan Construction Co., Worcester. 
Mass. 

JOHNSON, V. G., (M-6), foreman, heat treating department, Waterloo Gas 
Engine Co.; mail 810 West First St., Waterloo, Iowa. 

JOHNSTIN, H. G., (Jr-6), student, University of Pittsburgh; mail 2900 Fifty 
Ave., McKeesport, Pa. 

KAISER, A., (A-6), district sales manager, Linde Air Products Co., Milwauke 

Kugawa, J. 8., (M-4), heat treating tractor division, Ford Motor Co. 
2520 Ferris Ave., Detroit. 

LANGE, A. C., (M-6), president, Crucible Steel Castings Co., Milwaukee. 

LARSON, J. R., (Jr-6), student, University of Pittsburgh; matl 312 Early Ave., 
Ridgeway, Pa. 

LinpsEy, L. M., (A-6), district manager, Celite Products Co., Detroit. 

LipKE, H. W., (Jr-5), chemist, Maxwell Motor Corp.; student, University of 
Detroit; mail 8033 Manila St., Detroit. 

Lurr, L. W., (M-6), research assistant, International Nickel Co.; mai! 238 
Main St., Huntington, W. Va. 

MaaGpz1az, 8. F., (Jr-6), student, University of Pittsburgh; mail 1707 Eckert 
St., N. 8., Pittsburgh. 


; mar 


mau 


», Mau 


MartTIN, F. P., (M-4), pyrometer division, Dodge Bros.; mail 530 Josephine 


Ave., Detroit. 


Maxon, S. E., (M-5), material inspector, American Locomotive Works, 


Schenectady, N. Y.; mail 1010 Canal St., Beaver, Pa. 


McGiongE, J. R., (M-7), assistant superintendent, Erie Forge and Steel Co., 


Erie, Pa. 


McNew, Nem, (M-6), metallurgical department, Weirton Steel Co., Weirton, 


W. Va.; mail Y. M. C. A., Steubenville, Ohio. 


MENGEL, C., (M-2), office manager, H. T. Potts Co.; mail 5144 North Carlisle 


St., Philadelphia. 


MEYSENBURG, W., (M-5), superintendent, Schutte and Koerting Co.; ma’! 


2653 North 17th St., Philadelphia. 


Miniar, H. L., (Jr-5), general delivery, Stanford University, Stanford Uni 
versity, Calif. 


Morris, G. A., (M-2), forge instructor, Wentworth Institute, Boston. 


Niuson, A., (M-7), manager, C. O. Oberg and Co., A. B., Eskilstuna, Sweden. 


Norpretpt, C. E., (M-6), works manager, Massillon Steel Casting Co., Mas 
sillon, Ohio. 

Passout, H. H., (Jr-6), student, University of Michigan; mail 335 Eas' Jel 
ferson St., Ann Arbor, Mich. 
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eal «, B., (M-6), tool hardener, Detroit Twist Drill Co.; mail 1780 West 
d Blvd., Detroit. 

C., (M-5), metallurgist, Buick Motor Co.; mail 315 Alice St. 
t, Mich. 

piace, G. W., (M-6), engineer of tests, Westinghouse Electric and Mfg. Co., 
Philadelphia; matl 326 Vassar Ave., Swarthmore, Pa. 

porrs, A. D., (M-6), metallurgist, Simonds Saw and Steel Co.; mail Box 358, 
Lockport, N. ¥. 

Ruprner, A. F., (M-5), chemist, Dodge Bros. Motor Car Co.; mail 3105 East 
Jefferson Ave., Detroit. 


’ 


SA BI li, J 


., (A-4), Detroit representative, G. J. Hagan Co., Detroit. 
sancentT, J. F., (M-6), machine room foreman, R. Wallace and Sons Mfg. 
Co.; mail 131 Chureh St., Wallingford, Conn. 


Sauer, ©. J., (8-5), general manager, Heppenstall Forge and Knife Co., 
Bridgeport, Conn. 

SCHNEIDEWIND, R., (M-6), research assistant, department of engineering re- 
search, University of Michigan, Ann Arbor, Mich. 

ScuuLTz, O. B., (M-3) chemist and engineer of tests, Lima Locomotive Works, 


Lima, Ohio. 

CHUMACHER, L. B., (M-5), research engineer, Laclede Steel Co.; mail 1317 
Arcade Bldg., St. Louis, Mo. 

ScHWEIZER, E., (M-6), metallurgist, International Motor Co., New Bruns- 
wick, N. J. 

SHELTON, A. L., (M-6), heat treating foreman, Hudson Motor Car Co.; mail 
2183 Gray Ave., Detroit. 

SmitH, J. K., (M-6), consulting metallurgist, 604 Alden Park Manor, 8100 
Jefferson Ave., E., Detroit. 

SmitH, L. B., (M-6), assistant works manager, Roessler and Hasslacher 
Chemical Co., Perth Amboy, N. J. 


Smith, R. L., (A-6), industrial production engineer, Connecticut Light and 
Power Co.; mail 92 West Main St., New Britain, Conn. 
SUBBERRA, A. W., (M-5), metallurgist in charge of laboratory, Studebaker 


Corp., Detroit. 
SUMMERILL TUBING Co., (S-6), Montgomery County, Bridgeport, Pa. 
'HOMPSON, B. C., (M-4), equipment engineer, Dodge Bros. Detroit. 
, L. A., -(Jr-5), student, University of Michigan, Ann Arbor; mail 
193 East Grand Ave., Highland Park, Mich. 


THOMPSON 


Trapp, P., (A-6), Gorham Manufacturing Co., Providence, R. I. 

Tripp, R. B., (A-6), sales manager, Ohio Forge Co.; mail 2955 East 92nd 
St., Cleveland. 

Tuck, T. B., (M-6), manager, Cleveland Charcoal Supply Co., Cleveland. 

VASOLD, L., (M-6), metallurgical department, Willys-Overland Co.; mail 

' 43) Alvison Road, Toledo, Ohio. 

ON H 


(BACH, E., (M-6), director of sales and engineering, Boyle Valve Co.; 
mail 1322 East 47th St., Chicago. 


(Continued on Page 36 Adv. Sec.) 
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Items of Interest 








RED H. BULTMAN, machinery manufacturer of Cleveland, di 
home in Long Beach, Calif., June 6, at the age of 87 years. \\| 
man emigrated from Germany to Cleveland in 1880, Thirteen years late, 

founded the F. H. Bultman Company and remained actively engage 
business until about 1915. Shortly after his retirement he moved to Califor 





The General Electric Co., Schenectady, N. Y., has published 


Y-1866, listing representative installations of electrical heating equipme 


Each application is listed separately. Additional information includes th 


ret 


name of the company using the installation, the process, size of a 


type of equipment and power rating. Many of the installations are for treat 


ing iron and steel and non-ferrous metals. 


The Wilson-Maeulen Co., Ine., New York, have recently issued a } 


entitled, ‘‘ Electric Thermometers,’’ which is well illustrated, giving des 
tions of the instruments and price list. 
A bulletin entitled, ‘‘Shepard Equipment for the Iron and Steel | 


dustry,’’ has been published by the Shepard Electric Crane & Hoist (o., oi 


Montour Falls, N. Y. This book gives the application of electric cranes and 


hoists in the iron and steel industry. Each machine, deseribed and i 


ustrate 


is a standard product of the company. The explanation and description is s 


arranged as to give the iron and steel man a clear conception of the types o! 


machines offered by the company. A general description of each machin 
given as well as a close-up view and an actual installation view. 


The Bristol Co., Waterbury, Conn., announce the publication of th 
catalog No. 1303—Bristol’s Gas Filled Recording Thermometers. This 


widely illustrated, giving description, and price list. 


W. B. MeSkimmon has been elected president of the Union Twist Dri 
Co. 


, 


Athol, Mass., owner of the S. W. Card Manufacturing Co., Mansfield, 


Ohio, and of the Butterfield Tap Die Co., Derby Line, Vt., and Rock Island 


Canada. Through his untiring efforts Mr. MeSkimmon has held the positio! 


of treasurer of the 8S. W. Card Company and secretary of the Union Twist 


Drill Company; vice-president and general manager of the Union Twist Dri 
Company and its subsidiaries, and now is at the head of the organization. 


George J. Hagan, 1105 People’s Bank Building, Pittsburgh, who recentl 


disposed of his interests in the George J. Hagan Company, and now !s | 
ducting a general furnace business, has been appointed representative 10! 
rurn 


Chicago Flexible Shaft Company, covering its line of industria! 


These furnaces range from a small solder iron heater to the car-type 


} 
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ITEMS 





OF INTEREST 


Let’s Go! 


A. S. S. T. Annual Convention 
National Steel Exposition 








PUBLIC AUDITORIUM 
CLEVELAND 











September 14 - 18 





$3,000 exee ‘utive S, produc ‘tion managers, buyers and scientists 
attended last year’s Exposition in Boston. This year every avail- 
able foot of exposition space in the great Cle veland Public Audi. 
torium has been reserved and other exhibitors are anxious to get 
In. 









The technical program will again be of ‘‘superior merit,’ 
including symposiums on metallurgical education, hardness test- 


ne and in addition a technical session on the manufacture of 
steel 


The S. A. E. Produetion Meeting will be held in Cleveland 
the same week, while the A. S. M. E. will contribute a session on 
machine shop practice. 













The exhibit will be larger than at Boston. 200 manufacturers 
will have their products on display and in operation. Everyone 
in your plant from the president down should plan to spend that 
week in Cleveland. 


REDUCED RAILROAD RATES 









Certificates entitling members of the A. 8S. S. T. and their 
families to fare and one-half for the round trip will be mailed 
in due time. See folder mailed with data sheets for further de 
tails, or call on the chairman of your local ‘‘On To Cleveland ’’ 
committee, 


Join the crowd to Cleveland September 14 to 18! 


AMERICAN SOCIETY for STEEL TREATING 


4600 PROSPECT AVENUE : CLEVELAND 











answering advertisements please mention ‘‘ Transactions’’ 
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July 


furnace and porcelain enameling furnace. 
own line of industrial furnaces, 


Mr. Hagan will contin 


ft 





Heman Ely, vice-president and treasurer of the Timken Roll 
Co., Canton, Ohio, has retired from active connection with the 
Mr. Ely made his connection with the company in 1916 and was 
treasurer. He became vice-president and treasurer in 1920. Mr. E| 
nounced no plans for future connections. H. J. Porter, general sales 


of the Timken company, has been advanced to vice-president in 
sales. 


Bearing 

















OMmpany, 

pointed 
y has an 
Manager 
harge of 


L. M. Kilinedinst, assistant to Mr. Porter, becomes general s:\\es 
ager of the industrial division. 


tall 





H, A. Baxter has resigned as vice-president in charge of sales he 
Tacony Steel Company and as general manager of sales of the Penn Seaboard 
Steel Corp., Philadelphia. W. C. Prendergast, formerly sales agent of thes 
companies in the New York territory, has succeeded Mr. Baxter, with hea 
quarters in Philadelphia, 


Frank Garrett, formerly with the Firth-Sterling Steel Co., McKeesport, 
Pa., and lately with the Latrobe Electric Steel Co., Latrobe, Pa., recently has 
become affiliated with the Universal Steel Co., Bridgeville, Pa., in the capacity 
of research metallurgist. Mr. Garrett is a graduate of Lehigh university. 








George A. Drysdale has resigned as metallurgical editor of the Foundry 
to become associated with the Metal Improvement Co., Cleveland, on June 1, 
as metallurgical engineer. 


G. A. Richardson of the Bethlehem Steel Corporation has been giving a 
series of lectures, illustrated by moving pictures, on the processes of making 
steel from the ore to the finished product. He spoke in Portland, Ore., on 
April 20-21 and in Seattle, Wash., on April 23-24. He has also delivered th 
lecture in other large Pacific Coast cities. 


C. H. Martin now is the district representative in Wisconsin and [I\linois 
for Holeroft & Co., Detroit. Mr. Martin took up his new duties May |, having 
previously been with the People’s Gas, Light & Coke Co., Chicago. His 
headquarters will be in Chicago. MHoleroft & Co. are contracting engineers 
for open-hearth furnaces, annealing furnaces, core ovens, and other furnaces. 





P. A. E. Armstrong, who resigned May 12 from the Ludlum Steel (o. 
Watervliet, N. Y., for the past eight years, has been identified prominently 
with the development of rustless and alloy steel. Mr. Armstrong was vice 
president, general sales manager and a director of the Ludlum “tee! (0. 
When he joined the Ludlum company it manufactured plain carbon steel and 
high speed steel. During his connection with it he developed and patented 3 
large number of high grade alloy steels which since have been accepted widely. 
One of his alloy developments applied to valves has made possible high alti: 






(Continued on Page 34 Adv. Sec.) 
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ADVERTISING SECTION 























EMPLOYMENT SERVICE BUREAU 


rhe employment service bureau is for all members of the Society. If you 
wish sition, your want ad will be printed at a charge of 50c each insertion in 
ro issues of the Transactions. 

This service is also for employers, whether you are members of the Society or 
vot. Lf you will notify this department of the position you have open, your ad 
will be published at 50¢ per insertion in two issues of the Transactions. Fee must 

n ny -Opy. 
seompeny Important Notice 

[in addressing answers to advertisements on these pages, a stamped envelope 
sontaining your letter should be sent to AMERICAN SOCIETY FOR STEEL 
TREATING, 4600 Prospect Ave., Cleveland, O. It will be forwarded to the proper 
Jestination. It is necessary that letters should contain stamps for forwarding. 


POSITIONS WANTED 





POSITIONS WANTED 








. TREATING FOREMAN desires position. GRADUATE ENGINEER, Tech. ’24, one year uni- 
roughly experienced with executive experience versity teaching experience, desires connection with 
ant wledge of all steels. Address 6-1. firm or laboratory in metallography, heat-treatment 
or testing materials. Graduated in mechanical engi- 
— neering but took special courses along above lines. 
Experienced in laboratory methods. Can talk and 
i . § > ‘ A 2S Qe 
SERIENCED HARDENER desires position. Has write French and German. Address 7-35. 
f supervision over hardening, sand blasting, 
wurizing, Hump method of hardening gears, 
mide hardening, lead pot, salt pot, barium and 
net il drawing work. Also has had two 
s experience at pyrometer checking and in- POSITIONS OPEN 
ling. Semi-muffle furnace and production harden- 
f nd Address 6-10. 
























EXPERIENCED HARDENER with a thorough knowl 

ae edge of the heat treatment of high speed, carbon, 

alloy steels and carbonizing. Position assistant to 

‘ atid aaa las : foreman and applicant should be capable of taking 
ADI ATI MECHANIC AL ENGINEER ; desires charge. In answer, detail experience, age, married 
ition as assistant superintendent or enginecr Of or single and state salary expected. Address 6-20. 










\ge 38. Fourteen years’ experience in pro- 
n, heat treatment, inspection and fabrication 
M steels. Have successfully handled carbon, alloy —__—__——_ 
id high speed bar steels and served as assistant 
Mallurgist, metallographer and heat treater. Ad- 
s 6-1 WANTED—In Chicago, man experienced in metal- 







lurgy and heat treatment of dies. Address 7-20. 









8 and one-half years’ experience in 
ks laboratory on miscellaneous work desires 


Mtion. Address 7-5, FOR SALE 











FOR SALE: 60-Ton Tinius Olsen Belt Driven Test- 






ing Machine with full equipment for steel test bars. 
\LLURGIST of 16 years’ experience in develop- Practically new. Price very reasonable. Address 
ht work and investigations in alloy steels desires Bay State Machinery Co., 54 Old Colony Ave., South 
tion, = S few years’ training in sales and Boston, Mass. 





Available at once. Would be in- 
sales work or laboratory executive. 











FOR SALE—Three SHORE SCLEROSCOPES. With 
stands; in very good condition. Price $115.00 
\LLURGIS! AND HEAT TREATER desirous of  ©@ch. Address 6-5. 

ging posit Has had 7 years’ practical ex- 
5° *S 4 hardener and at present time, supervisor 
. feating department. Has thorough knowl- 
phy, also experience in performing 

us and ferrous alloys. Remuner- HEAT TREATING EQUIPMENT FOR SALE: Two 
best of references. Address 7-25. No. 150 Bellevue Furnaces. Brand new. Never 
‘ used. Low price for immediate sale. Address Cur- 
ee tiss Aeroplane & Motor Co., Inc., Buffalo, N. Y. 



















‘\DUATE OF METALLURGY desires 
. © of Case School of Applied Science 

a ‘ training in metallography. Can WANTED—One No. 2 Carbonizing machine, Ameri- 
+a cterences. Cleveland district pre- can Gas Furnace Company. Must be in good condi- 
oe 7 tion. Address 7-15. 
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tude and long jump aeronautic flights. He developed rustless stee] 
lery use to wide engineering application. Mr. Armstrong organized 


veloped the sales department and methods of distribution for th; 


company. His contributions to conventions and technical publicat 


rustless irons and steels have been recognized widely. Mr. Armst) 
take an extended vacation before returning to activity in the iron 
industry. 


R. P. Smith, formerly of Detroit, has accepted a position with 
Axle and Spring Company as factory manager of their Axle Plant 
Street, Cleveland. 


G. S. McFarland, member of the A. 8. 8S. T., formerly met; 9 
Jeffrey Manufacturing Company of Columbus, has now entered the field 


consulting metallurgical engineering work with headquarters in Columbus 


The Combustion Utilities Corporation announce the removal 
executive offices from 8-10 Bridge Street to 60 Wall Street, New York | 

Nugent Steel Castings Company of Chicago, manufacturers of sn 
thin section steel castings, have recently placed in operation an electri 
nealing furnace for the treatment, in this manner, of their entire prod 
rhe installation is unique, in that it embodies features of design, also ot 
application that have not hitherto been attempted in the heat treatment of 
steel castings. The company specializes in the manufacture of high g 
electric steel castings. 

Colonial Steel Company announce the removal from their temporary 
cation in the Drexel Building to their new office and warehouse at 30s N 
15th Street, Philadelphia. J. A. Succop is district manager in charge of this 
office. 
sma 
The 
mea 
terials, Ltd., which is the Canadian subsidiary of the E. F. Houghton Compan) rolli 


H. H. Davis, formerly in Springfield, Mass., is now with Productio! 


of Philadelphia. Mr. Davis is Canadian representative for the company. Rea 
men 
. Lan 
W. B. Byers, treasurer, A. E. Hunt Steel Company, Boston, passed aw : $5.0 
suddenly on May 6th. He was closely associated with T. L. Kirkpatrick, : se 
vice-president of the company and a member of the A. 8. 8. T. id 
Republic Flow Meters Company of Chicago announce that tli 
opened a factory branch office in Buffalo, N. Y., the address being ded. Brat 
son Building. This office will be in charge of W. W. Barron, formerly 
the Chicago office. They say that their business has expanded so rapidly ! 
the Buffalo territory that they found it impossible to give their custome! 


(Continued on Page 36 Adv. Sec.) 





ADVERTISING SECTION 


THE F. & F. OPTICAL PYROMETER 


( Fisher & Foote ) 


A Direct Reading Optical Pyrometer for Measuring Temperatures 
from 1,600° to 4,000° F. 


ACCURATE — SIMPLE — RUGGED 


(In observing heat treating temperatures with the F. & F. Optical 


Pyrometer 
the temperature of the object itself is measured 


and not that of the furnace.) 


Advantages of the F. & F. Optical Pyrometer 


The temperature is read directly from the instrument without referring 
to any tables. 

Small objeets can be observed. 

The temperature of molten materials and heated 
measured in all stages of operation: such as in the 
rolling, heat treating, forging, ete. 


‘eadings are not dependent upon delicate electrical measuring instru 
ments, 


objects may be 
furnace, pouring, 


Lamp burns at low temperature, has a long life and can be replaced for 
$5.00. 


There is no deterioration; the pyrometer does not come in contact with 
the heated object, nor is there any delay incident to heating any portion 
of the instrument. 


Price, complete — $175.00 


Designed and Manufactured by 


Scimwtinic MATERIALS CoMmPAMiy 


" 6verything for the Laboratory” 
PITTSBURGH, PA. 


When answering advertisements please mention ‘‘ Transactions’ 
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and prospects sufficient personal service. Mr. Barron is an engin 
many years’ experience in the power plant field and will be glad to 
sistance or information concerning problems in the field of fluid meas 
of power control. 


With 
ce ag- 


ment 


J. H. Wilson, formerly with the United Alloy Steel Corp., Canto: 
has been appointed works manager of the Pacific Sheet Steel Corp., i: 
San Francisco. Mr. Wilson expects to take charge, including the 0 
of the mill on August 15th. 


Ohio, 
South 
ration 


It has been announced that Charles N. Ring, until recently works map. 
ager of the Allied Steel Castings Co., Harvey, Ill., has been appointed as 
assistant director of the Electric Steel Founders’ Research Group, succeeding 
W. J. Corbett, who recently resigned to become secretary-manager of the Stee] 
Founders’ Society of America. 

Mr. Ring has had more than 15 years’ experience in steel casting manv- 
facture, following his education at Washington University and the University 
of Missouri. At various times Mr. Ring was connected with the American 
Steel Foundries, the Commonwealth Steel Company, the Illinois Stee! Com- 
pany, the Laclede Steel Company, and the Ohio Steel Foundry, prior to his 
connection with the Allied Steel Castings Company. 

The director of the Electric Steel Founders’ Research Group is R. A. Bull, 
and the companies of which the Group is composed are: Fort Pitt Steel 
Castings Co., MeKeesport, Pa.; Lebanon Steel Foundry, Lebanon, Pa.; Michi- 
gan Steel Castings Co., Detroit; Nugent Steel Castings Co., Chicago; and 
Sivyer Steel Castings Co., Milwaukee. 


Albert E. White, professor of metallurgical engineering and director of 
the department of engineering research of the University of Michigan, and 
past president of the American Society for Steel Treating, recently received 
the honorary degree of doctor of science from Brown University, in recognition 
of his contributions to the science of metallurgy. 


NEW MEMBERS 
(Concluded from Page 133) 


WALDECK, R., (Jr-5), student, Case School of Applied Science, Cleveland; 
mail R. F. D. No. 3, Willoughby, Ohio. 

Ware, B. J., (M-6), superintendent, McQuay Morris Mfg. Co.; mail 150 West 
7th St., Connersville, Ind. 

Wiison, A. B., (M-6), metallurgist, Flint Plant, Chevrolet Motor Co., Flint, 
Mich. 

WisE, R. T., (M-6), manager, Standard Die and Specialty Co., Berkeley, Calif. 

Woop, T., (M-6), foreman, heat treat department, Chevrolet Motor Car (0; 
Flint, Mich. 

Younaer, J., (M-6), editor-publisher, Automotive Abstracts; mail 201\ East 
102nd St., Cleveland. 





